MARCH, [894. Vox. III. No. 3. 





The 
Geographical 
Journal 


INCLUDING THE PROCEEDINGS OF THE ROYAL GEOGRAPHICAL SOCIETY. 





SUMMARY OF CONTENTS. 
(For Details, see over.) 


PAGE 

The Evolution of Indian Geography. Mountains. By Docenas 
By R. D. Otpuam, A.R.S.M., F.GS., FIELD 
Superintendent, Geological Survey of 
India re - ; ini ¢ ” gs RC The Monthly Record 


A Journey in Hadramaut. By Leo | Obituary—General Sir Cuartes Pyxpar 
Hirscu . . 96 Beauchamp Waker, K.C.B. By 


Lieut G W. . 700 
Geographical Work i in ountes in ~_ me : “i BA. SB. Sir Gacioae tf. 


The Treeless Plains of the United Portat, K.C.M.G., C.B. RicHarp 
States. By Jacques W. Repway . 20% Spruce. By Crements R. MarkHam, 

The Great Earthquake in Japan . 213 CB. F.RS 

The Census of India. ™ Cc. E. D. | Meetings of the Royal Gusnaes 
Back . P 216 Society, Session 1893-94 


The Sixth International Geographical Geographical Literature of the Month . 
Congress, 1895 

Mr. Errol Gray’s Journey fem — 
to the Sources of the Irawadi . . 221 | Maps and Illustrations. 


New Maps 


PUBLISHED UNDER THE AUTHORITY OF THE COUNCIL 
EDITED BY THE ASSISTANT SECRETARY. 


LONDON : 
THE ROYAL GEOGRAPHICAL SOCIETY, 1, Savite Row; 
EDWARD STANFORD, 26 axp 27, Cocxsrur Street, Cuartne Cross, S.W. 


(To Non-Fellows, Price 2s 





THE GEOGRAPHICAL JOURNAL, zis\"'eisec tce"Aivectuenest Beant, tr. Waitara, 


* 6, Queen Victoria Street, Mansion Ho’ 


H. SOTHERAN & COQ., 
Booksellers, Bookbinders & Publishers. 
GENERAL AGENTS FOR PRIVATE BOOKBUYERS & PUBLIC INSTITUTIONS 


In India, the Colonies, America, and foreign parts. 
A MONTHLY CATALOGUE of SECOND-HAND BOOKS: Specimen No. post free. 


LIBRARIES PURCHASED OR VALUED FOR PROBATE. 


Telegraphic Address: Bookmen, Lonpon, Code in Use: Untcopr. 


140, STRAND, W.C., & 37, PICCADILLY, W. 








INFLUENZA, TYPHOID, DIPHTHERIA. 


: GUARD AGAINST WATER IMPURITIES 





And secure the very best Table Waters by ordering 


BURROW’S ALPHA - BRAND MALVERN WATERS. 


| “ Sparkling Malvernia,” Malvern Seltzer, Malvern Soda, Potash & Lithia Waters, &c. 


IMPORTANT NOTICE.—THE PURE NATURAL MALVERN 
SPRING WATER (Alpha Brand) in stoppered Wine-quart Bottles for 
| the Table is the SAFEST DRINKING WATER. THE SAFEGUARD 
OF HEALTH. Will keep good for any length of time. 

Cases of Six Dozen Bottles sent CARRIAGE PAID. 


, Address—W. & J. BURROW, The Springs, MALVERN. 


EDWARDS’ DESICCATED SOUPS 


InN) FOUR VARIETIES. 


BROWN—TOMATO—WHITE VEGETABLE—GRAVINA. 


From their condensed form and keeping qualities, they are especially suitable for travellers, and all who 
} have tocamp out. These Soups are invaluable in countries where vegetables are scarce. Each pound makes 
6 quarts (15 pounds) of rich Soup. 
‘ “1 find the force value of the Soup {s more than double that of an equal weight of beef.”—Professor GOODFELLOW. 
i “My hands are benumbed with the damp cold: still, a bowl of EDWAKDs’ DESICCATED SOUP—the best of all 
. travelling soup——bhas been way seviving-“ — Vide“ Travels in Persia and Kurdistan,” by Mre. BISHOP (Miss BIRD). 














SAMPLES FREE ON APPLICATION TO 


| FREDK. KING & CO., Ltd., 3,4, 5, & 6, CAMOMILE STREET, LONDON. 
(aR A SRNR ee NaN 


Manufacturers to er Wajestp. 


BROWN & PoLsoNn’s 
cumae © OORN FLOUR 














The Geographical Journal. 


Authors are alone responsible for their respective statemente. tt Ms. communications all new 
or unfamiliar geographical names should be written in imitation of Roman type. 


CONTENTS.—MARCH. 


The Evolution of Indian Geography. By R. D. Otpnam, A.R.S.M. 
F.G.S., Superintendent, Geological Survey of India ‘ 
A Journey in Hadramaut. By Leo Hirsca  . ; ‘ 
Geographical Work in Canada in 1893 . . P ; ‘ , 
The Treeless Plains of the United a By Jacques W. Repway 
The Great Earthquake in Japan . ‘ : ‘ , ‘ 
The Census of India. By C. E. D. Buack . ‘ 
The Sixth International Geographical Congress, 1895 , 
Mr. Errol Gray’s Journey from Assam to the Sources of the Irawadi 
Mountains. By Doveias W. Fresurietp ‘ ‘ a ‘ ‘ 
The Monthly Record ‘ ‘ ‘ P ; 
THE SOCIETY AMERICA 
Supplementary Papers—New Series United States Surveys 
Explorations in Mato Grosso 
EUROPE POLAR REGIONS 
The Tidal Wave in the Wye and Severn Reported High Northern Latitude 
The Sonnblick Observatory Antarctic Whaling 
Alpine Rivers MATHEMATICAL AND PHYSICAL 
GEOGRAPHY 
ASIA Physical Geography in France 
Mr. Bent’s Expedition to Hadramaut Changes in River Courses 
Narcondam and Barren Island GENERAL 
Russian Trade with Central Asia Instructions for Travellers 
Solar and Lunar Halos 
AFRICA Death of Herr L. J. Schrenck 
The Surface Water of the Sahara The Fifth Centenary of Prince Henry 
Von Francois’ Journey in the Kalahari the Navigator 


Obituary—General Sir Cartes Pynpar Beaucnamp Waker, K.C.B. By 
Lieut.-General W. H. Goopenoucn, R.A., C.B. Sir Geratp H. oor 
K.C.M.G., C.B. Ricnarp Spruce. By Crements R. Markuay, C.B., F.R.S 

Meetings of the Royal Geographical lames coaanes 1803-94 

Geographical emeriene ” - a: 

New Maps 


“"e 


MAPS AND ILLUSTRATIONS. 

Sketch-Map showing Approximate Distribution of Land and Sea 
at the Close of the Jurassic Period as —e with that 
of the Present Day . ‘ ‘ P 

View at Khandalla. Deccan Trap ‘ ; ‘ ‘ , , 

Chappar Rift: View of Upper End. (From a Photograph by the 
Bengal Sappers and Miners) . , . , . ‘ : 

Dirgi Valley below the Chappar Rift. (From a Photograph by the 
Bengal Sappers and Miners) 

Plan and Section of the Chitichun Group ‘of Passes i in the Kumaon 
Himalayas . j . oe 

Losar Village in Spiti. River Valley partially filled with débris. 
(From a Photograph by BourNE AND SHEPHERD ) 

Summit of the Zoji La. (From a Photograph by Capt. A. F. Mocxtar- 
FerryMan, 43rd Light Infantry) ‘ 

Sketch-Map: A Route in Hadramaut 

Isoseismal Lines of the Great Earthquake 


Sop By 
S: Barnire. MANCHESTER : Jonn Herwoop. . A. Brocenavs. 
VIENNA; Anrasia & Co. EDINBURGH : Dovetas & Fovtts. NEW YORE : Scrrpyer & Sons. 
HAMBORG: L. Frtepericusen & Co. | DUBLIN : Hopes, Foster & Co. | MELBOURNE: E. A. Pernerick & Co. 
ST. PETERSBURG; Warkrns & Co. BERLIN: D. Reimer. 


For List of Council and Suen Conditions of Admission to the Fellowship of the Society, 


and Society Notices, see pages ii. and iv. 
a 








ROYAL GEOGRAPHICAL SOCIETY, 


PATRON. 
HER MAJESTY THE QUEEN. 
VICE-PATRON. 
HIS ROYAL HIGHNESS THE PRINCE OF WALES, K.G., K.T., K.P., G.C.B., &c., &c. 
Honorary-President. 
HIS ROYAL HIGHNESS THE DUKE OF EDINBURGH, K.G., K.T., G.C.S.L, &c., &c. 


COUNCIL. 
(ELECTED 29TH MAY, 1893.) 


President—C.iements R. Markuay, C.B., F.R.S., F.S.A. 
Vice-Presidents. 


How. G. C. Broprick. W. T. Buanrorp, LL.D, F.R.S., F.G.S. 
Sir Josepn Hooker, K.C.S.1., C.B., F.R.S. General R. Srracuey, R.E., C.S.1L, F.R.S. 
Sir Joun Kinz, K.C.B., G.C.M.G., F.R.S. Captain W. J. L. Wuarrton, R.N., F.R.S. 


Treasurer—Epwarp L. Somers Cocks. 
Trustees—Right Hon. Lorp Aperpare, G.C.B., F.R.S. ; Right Hon. Sir Joun Lussock, Bart., F.R.S., MP. 
Secretaries—Dovucias W. Fresurietp; H. Seesoum, F.L.S. 


Foreign Secretary— 
Members of Council. 


Admiral LinDEsay BRINE. Gro. SuTHERLAND MACKENZIE. 

Hon. G. N. Curzon, M.P. E. De_tMarR MorGAn. 

Lieut.-Colonel Jas. Cecrn Dauron, R.A. JoHN Murray. 

Major Leonarp Darwin, R.E., M.P. Ernest G. RAVENSTEIN. 

Francis Garton, F.R.S. Sir Rawson W. Rawson, K.C.M.G., C.B. 
Sir Grorce D. Tausman Go pre, K.C.M.G. , Howarp Saunpers, F.L.S., F.Z.S. 
Major-Gen. Sir F. J. Gotpsmrp, K.C.S.1., C.B. Colonel H. C. B. Tanner. 

General Sir T. E. Gorpoy, C.B., K.C.8.I. General J. T. Waker, R.E., C.B., F.R.S. 
Witrrep Hupteston, F.R.S., F.G.S8. Colonel C. M. Watson, R.E., C.M.G. 
General Sir W. Drummonp Jervots, G.C.M.G., C.B. Colonel Sir Cuartes W. Witson, R.E., K.C.B., 
J. K. Laveuron. K.C.M.G., F.R.S. 





Assistant Secretary and Editor of Transactions—J. Scorr Ke.tiz. 
Librarian—H. R. Mutt, D.Sc. 


Map Curator. Chief Clerk. 
Joun Coues, F.R.A.S. | 8. J. Evis. 


Bankers—Messrs. Cocks, Bipputru, and Co., 43, Charing Cross. 





Candidates for admission into the Society must be proposed and seconded by Fellows, 
and it is necessary that the description and residence of such Candidates should be clearly 
stated on their Certificates. 


It is provided by Chapter IV., § 1, of the Regulations, that, 


“ Every Ordinary Fellow shall, on his election, be required to pay £5 as his admission fee, and 
“¢ £2 as his first annual subscription, or he may compound, either at his entrance by one payment of 
“ £35, or at any subsequent period on the following basis :— 5 
Fellows of 20 years’ standing and over ewe haa £12 10s. 
” 15 ” ” and under 20... ees £16 
ss Ww , ke i 15 £20 
“ And no Fellow shall be entitled to vote or to enjoy any 
“ he shall continue in arrear.” 


All Subscriptions are payable in advance, on the Ist of January in each year. 


other privilege of the Society so long as 


The privileges of a Fellow include admission (with one Friend) to all ordinary 
Meetings of the Society, and the use of the Library and Map-room. Each Fellow is also 
entitled to receive a copy of The Geographical Journal and the Supplementary 
Papers, the former of which is forwarded, free of expense, to addresses in the United 
Kingdom, and the latter obtained on application at the Society’s office. 





Copies of the Regulations and Candidates’ Certificates may be had on application at 
the Society’s Office, 1, Savile Row, London, W. 





ge anes 





——— 











ADVERTISEMENTS. iii 





~ ASPREY, 


166, New Bond Street. 


| 
Travelling Bags in all the best forms. 


j 
| 


| SUIT CASES, ‘COMPACTUS’ DRESSING 
CASES. 


ILLUSTRATED CATALOGUE FREE. 


| Ahi ko 
LANCASHIRE 
a 


7 aac 














SUBSCRIBED CAPITAL, £2,127,500. 







Speci » Features: 
FIRE BUSINESS ONLY. ALL FUNDS AVAILABLE FOR FIRE CLAIMS. 


No Life Business or Liabilities. Policy Holders incur 
no Liability. 
LIBERAL SETTLEMENTS. PROMPT PAYMENTS. 
w Applications for Agencies Invited. 
INSURANCE COMPANY. Head Offices: 
45, Dale Street, Liverpool, and 74, King William Street, London. 


THOMAS BLAND & SONS, 


GUN AND RIFLE MANUFACTURERS. 


RIFLES FOR BIG GAME SHOOTING. 


NEV SPORTING RIE L.E. 


‘303 Gauge. Metford Rifling, Magazine, and other systems. 
Firing nickel-coated and soft-nosed expanding bullets. Immense velocity. 
As supplied to E. A. MAUND, Esq. 


‘THE “EQUATORIAL” RIFLE. 
FOR ELEPHANT SHOOTING. 
A self-ejecting Hammerless Rifle of great smashing power, using steel-pointed “Speke” bullets. 
As supplied to HENRY 8. GLYNN, Esq. 


THE “EVOPLIA” BALL and SHOT GUN. 


FOR FEATHER, FUR, and BIG GAME. 
Shoots Ball and Shot from both barrels with equal accuracy. Barrels rifled throughout. 
Used with great effect by JOHN TERRY, Esq., F.R.GS. 


EXPRESS DOUBLE RIFLES. 


‘577 Magnum Charges. As recommended by Sir SAMUEL BAKER, 
Steadiness of shooting, flat trajectory, and little recoil. 








| 




















430, WEST STRAND, LONDON. 
Works: BIRMINGHAM. 


ONTRACTORS r. By Appointment to ONTRACTORS r, 
bs HLM o H.I.M. Oo 
| 


48 pepantMe” = The Sultan of Turkey, 'Y21a of rio 











ROYAL GEOGRAPHICAL SOCIETY. 





NOTICES. 





Hints to Travellers.—Ready.—The Seventh, revised, Edition of this work, 
edited, under a Committee of the Council, by Capt. W. J. L. Wharton, R.N., F.R.S. 
(Hydrographer to the Admiralty), and Mr. Douglas W. Freshfield, Sec. R.G.S. 

Price Eight Shillings; to Fellows at the Office of the Society, Five Shillings. 

Instructions for Intending Travellers, under the authority of the Council of the 
Royal Geographical Society.—Arrangements have been made for the instruction of 
intending Travellers in the following subjects :— 

1. Surveying and Mapping, including the fixing of positions by Astronomical 
Observations. By Mr. John Coles, Map Curator of the Society. 2. Geology, 
including practical training in the field. By Mr. W. Topley, F.RS., of the 
Geological Survey. 3. Botany. Under the direction of the Director, Royal Gardens, 
Kew. 4. Photography. By Mr. John Thomson, Author of “ Photographic Illustra- 
tions of China and its People,” and other works. 

The Lessons are given on days and at hours arranged between the Instructor and 
the pupil. 

The fee to pupils is, for each lesson of an hour, 2s. 6d. 

Tickets for the lessons must be previously procured at the Offices of the Society. 





Supplementary Papers.—Now Ready, Vol. III., Part V., containing Modern 
and Ancient Roads in Asia Minor. By D. G. Hogarth, and J. C. R. Munro (with 
Maps). This completes Vol. III. 

*,* Fellows can have their Copies by applying at the Offices of the Society, 
1, Savile Row, W. 

Vol. I. of a new series, to take the place of the Supplementary Papers, is also 
ready :—“ The Topography of the Battlefield of Platwa.” By G. Beardoe Grundy, 
B.A. Fellows can have copies in paper covers by applying at the Offices of the 
Society. Half-calf covers for binding can be obtained for 2s.; or copies bound in 
half-calf, 2s. 6d. Price to non-Fellows, 7s. 6d. 


Evening Meetings.—Papers to be read at the Evening Meetings of the Society 
in March :—Monday, March 5, at 8.45 p.m. Special Meeting to commemorate 
the Fifth Centenary of the Birth of Prince Henry the Navigator; there will be 
short addresses by the Presipent and others.—Monday, March 12, at 8.30 pm. A 
Journey through the Border Lands of Montenegro. By W. H. Cozens-Harpy, B.A. 


The Council.—In accordance with the resolution of the Council of November 10, 
1891, it is herewith notified that “any names of persons qualified to fill the vacancies 
occurring on the Council, with their qualifications, suggested in writing to the 
Secretaries before the first of May by Fellows, will be considered by the Council in 
drawing up the Balloting List” for the next Annual Meeting. 





Any Fellow resident in this country, desiring to have notice of the subjects 
of papers to be read at the Society’s Meetings forwarded to him, can receive such 
notices by post on payment in advance to the Chief Clerk, at 1, Savile Row, of 2s. 
per session. 























The 


Geographical Journal. 


No. 3. MARCH, 1894. Vou. ILL. 


THE EVOLUTION OF INDIAN GEOGRAPHY.* 


By R. D. OLDHAM, A.R.S.M., F.G.S., Superintendent, Geological Survey 
of India. ; 


In the paper which follows there will be found no narrative of explora- 
tion of countries before unknown, no tale of dangers encountered, or 
account of difficulties overcome 





at any rate, in the ordinary sense of 
the words. Difficulties there have been, but they have been difficulties 
of interpretation or reconciliation of apparently contradictory state- 
ments; dangers have been met, but they have been the dangers of 
drawing too confident conclusions from insufficient data; an exploration 
has been attempted, but it has been a journey into the past 





a form of 
exploration which is even now regarded by some as lying outside the 
scope of geography, but erroneously so. Science is for all time, and 
geography, regarded as the delineation of the form and condition of the 
earth’s surface, is of all time. Since the earliest times, when first a 
crust solidified upon the surface of the primeval molten globe, and 
cooled enough to allow of the condensation of water upon it, there has 
been an ever-changing geography ; land and sea, mountains and rivers, 
have come and gone with ever-varying forms, and though no man was 
there to see and describe them they have left their impress, more or 
less complete and decipherable, in the record of the rocks. The inter- 
pretation of this record is the work of geology, but the information 
obtained may often be geographical in its nature; and it is the informa- 
tion which can be gleaned from the rocks, regarding the ancient 
geography of the country included in the Indian Empire, and the 


* Paper read at the Royal Geographical Society, December 11, 1893. 


No. III.—Marcu, 1894,} 
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stages by which its present geography has been reached, with which 
this paper will deal.* 

The geological map of India, as it now stands, shows clearly a 
division into the three great geological regions, known respectively as 
the peninsula, the Indo-Gangetic alluvium, and the extra-peninsular 
area. This distinction is so well known that it is unnecessary to dilate 
on it, or to refer to it further than to point out that the distinction is in 
no way artificial, but represents strongly marked divergencies of geolo- 
gical history. The peninsular area has been, throughout a long 
geological past, a land area, which has not been depressed beneath the 
sea since the close of the palewozoic era; while the sea has flowed 
repeatedly over the extra-peninsular area 





or, at any rate, that por- 
tion of which we have any extensive knowledge—up to the commence- 
ment of the tertiary. Besides this, there are very striking differences 
in the geological structure and surface contour of the two regions; but 
for the present purpose the distinction is one rather of convenience and 
necessity, for the peninsula forms but the remnant of a once much more 
extensive continent, and its existing limits were only marked out at a 
comparatively late period, when the great plain of the Indo-Gangetic 
alluvium first came into existence. 

The earliest stages in the geological history of India are wrapped in 
obscurity. The peninsula consists essentially of a very ancient core of 
gneisses and granites, on which there lies a succession of systems of 
more or less altered and disturbed, unfossiliferous, sedimentary rocks, 
known generally as the transition, Cuddapah, and Vindhyan systems. 
All, or nearly all, these rocks, except perhaps the newest, the upper 
Vindhyans, seem to have been deposited in the sea, and throughout the 
great length of time represented by these deposits we know that there 
were alternations of sea and dry land, but there are no indications 
sufficiently definite to allow us to form any idea of the general distri- 
bution of land and sea at any particular period. This much, however, 
we may say, that none of the leading features of Indian geography 
were marked out, in anything approaching to their present form, until 
the latter half of the Vindhyan period, which seems to have been marked 
by great earth-movements, whose effects are still traceable in Indian 
geography. 

From the eastern flanks of the Aravalli mountains there stretches 
a great spread of fine-grained sandstones, with a lesser thickness of 
shales, and some subsidiary limestones. They are generally of a more or 
less distinctly red colour—a feature which is suggestive of fresh water 


= 


* In order to avoid overburdening the text with footnotes, a general reference may 
be made to the ‘Manual of the Geology of India, Stratigraphical and Structural,’ 
2nd edit. (Calcutta, 1893), published by the Geological Survey of India, where fuller 
information and references regarding the subjects dealt with will be found. 
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rather than of marine origin—while the enormous area over which they 
are found to maintain a remarkable uniformity of character, and the 
absence of fossils, makes it probable that they were formed by rivers and 
in fresh-water lakes and lagoons. Throughout the area where these 
Vindhyan rocks are exposed, and probably also in the extensive area 
where they are covered by the Deccan traps, they have been but very 
little disturbed, and, ancient as they are, lie horizontally or in very 
gentle undulations of bedding. 

The boundary of this great area of still undisturbed sandstones 
towards the Aravalli range is, however, a great fault of over 5,000 feet 
in throw, and beyond this faulted boundary there are some small patches 
of disturbed Vindhyan rocks, resting on the slates of the Aravalli 
range. The relation resembles closely that which subsists between the 
undisturbed river deposits of the Gangetic plain and the disturbed 
Siwalik beds and slates of the Himalayas; and as the deposits of the 
Gangetic plain can be shown to be derived from the waste of the Hima- 
layas, and to have been formed during the elevation of those mountains, 
it is difficult to avoid the conclusion that the upper Vindhyan sand- 
stones were similarly formed of the debris washed down from the 
Aravalli range, and that the period during which they were being 
deposited represents that of the elevation of the Aravalli mountains and 
of their maximum development. 

However this may be, one thing is certain—the compression of the 
rocks of the Aravalli range, and consequently its elevation, had been 
completed before the close of the Vindhyan period. Since this remote 
period no further disturbance of any importance has taken place, and 
the Aravallis have been exposed to a continuous degradation, till they 
are now little more than the wreck of a mountain range. 

But the Aravalli range does not seem to be the only one of the 
principal features of Indian geography which dates from this period. 
Running northwards from the neighbourhood of Madras, and curving 
round to follow the curve of the coast-line, there are a series of hills 
known as the Nallamalai, Yellakonda, etc. The compression of the 
rocks here is by no means so great as in the Aravallis, and they were 
probably never so important a range; but at one time they must have 
been very considerably higher than they are now, and the zone of dis- 
turbance, continuous with that of the Nallamalais, which can be traced 
northwards to the Godaveri, probably represents part of the original 
extension of the range. Now, the compression which the rocks of this 
range have undergone was certainly of later date than the Karnul series, 
which is generally regarded as the equivalent of the lower part of the 
Vindhyan system, while it is equally clear that it was earlier than 
the commencement of the Gondwana era, that which next succeeds 
the upper Vindhyan. Consequently, the period when the Nallamalai 
hills were elevated seems to coincide with that of the origin of the 
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Aravalli range, and we may take them to be products of the same great 
period of earth-movements. 

Yet this is not all. The close parallelism between the east coast and 
the Nallamalai hills, as far as they extend, seems to point to a direct 
connection between the two. In confirmation of this antiquity of the 
east coast, we find no marine deposits of secondary or tertiary age in 
the interior of the peninsula, and the small patches that are found in 
the immediate vicinity of the coast consist of littoral and shallow-water 
deposits, thinning out against the rocks of the mainland in a manner 
which shows that the boundary of land and sea must in the main have 
been very much what it now is. Since the latter part of the paleozoic 
era, the sea has never spread far beyond its present limit on the east 
coast, and, though dry land may frequently have extended to the east, 
it probably did not do so to any great extent. 


So ended the first great epoch in the geographical history of India, 
leaving its impress in two great features—the Aravalli range on the 
north-west of the peninsula, and the East coast—which have remained 
throughout all subsequent changes. The period of great earth-move- 
ments to which they were due was succeeded by a long era of quiescence, 
during which a great system of river-deposits, known as the Gondwana 
system, was accumulated. The Gondwana system is a most interesting 
one in many ways which cannot be dilated on here, one of them being 
the presence in the lowest beds of numerous ice-borne boulders, and the 
evidence of glaciers having descended to low levels in what is now the 
Penganga valley and in western Rajputana. At present, however, we 
are only concerned with the information that can be drawn from it 
regarding the distribution of land and sea at the close of the paleozoic 
and during the greater part of the secondary eras, so different from that 
of the present day. 

First, it may be noticed that the north-easterly limits of the penin- 
sular area, as they are now defined, had not then been determined, but 
that the rock area of dry land extended over the Assam hills and the 
eastern Himalayas. Not only are the older rocks of the Assam range of 
hills closely related to those of the peninsula, but coal-bearing sand- 
stones, identical in character and fossil contents with those of the coal- 
fields of Bengal, are found along the Himalayas from Sikkim eastward. 
How far this north-easterly extension reached, or where its northern 
margin lay, cannot at present be determined, but its southern shore 
was probably not far removed from the southern flanks of the Assam 
range. 

The east coast of the land coincided very closely with the present 
eastern coast; for along it, from Cuttack on the north to near Trichi- 
nopoly on the south, there are scattered small patches of beds belonging 
to the Rajmahal series or upper portion of the Gondwana system, and 
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in many of these patches marine fossils are found. The marine beds 
are, however, confined to the immediate neighbourhood of the coast, 
and thin out against the older rocks, usually resting directly on the 
gneiss, though west of Rajamahendri on an eroded surface of lower Gond- 
wana rocks. 

The north-western margin of the land area probably coincided 
approximately with the Aravalli range, at any rate, in later secondary 
times, for the jurassic rocks of western Rajputana are of marine origin. 
But before trying to trace this or the eastern shore further, it is necessary 
to leave India for a while and turn to South Africa. 


There are some remarkable resemblances between the geology of 
South Africa and that of India. In the interior there is a great series of 
old river deposits, known as the Karoo series, which corresponds in 
every way to the lower Gondwana series of India. They commence with 
a glacial boulder clay, and in the overlying strata are many coal-seams 
presenting the same peculiarities as the Indian coal. Besides these 
general resemblances (which count for little), the plants of the Indian 
and African coal-measures are without exception identical; and among 
the few animals which have been found in India, one is indistinguish- 
able from an African species, another is closely allied, and both faunas 
are characterized by the very remarkable genus group of reptiles com- 
prising the Dicynodon and other allied forms.* 

These, however, are not the only analogies, for near the coast of 
South Africa there are developed a series of beds containing plant fossils 
in the lower part, and marine shells in the upper, known as the Uiten- 
hage series, which corresponds exactly to the small patches of the 
Rajmahal series along the east coast of India. The few plant forms 
found in the lower beds of Africa are mostly identical with, or closely 
allied to, Rajmahal species, while of the very few marine shells in the 
Indian outcrops. which are sufficiently well preserved for identification, 
at least one species is identical with an African form. 

These very close relationships between the plants and animals in 
Africa and India at this remote period appear to be inexplicable, unless 
there were direct land communication between them, over what is now 
the Indian Ocean. The age of the Uitenhage marine beds is now 
generally taken as neocomian, and in the immediately succeeding period 
the proofs of a continuous land barrier are as conclusive as it is possible 
to imagine them. This subject has been so frequently treated at greater 
length than would here be possible, that it will not be advisable to do 
more than briefly indicate the nature of the argument. 

On the east coast of India, in the Khasi hills, and on the coast of 


* ‘Manual of the Geology of India,’ 2nd edit. p. 203, where further references 
will be found. 
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South Africa, the marine fossils of late jurassic and early cretaceous age 
are largely identical with, or very closely allied to, each other, showing 
that they must have been inhabitants of one and the same great sea. In 
western India the fossils of the same age belong to a fauna which is 
found in the north of Madagascar, in northern and eastern Africa, in 
western Asia, and ranges into Europe—a fauna differing so radically 
from that of the eastern exposures, that only a few species of world-: 
wide range are found in both. Seeing that the distances between 
separate outcrops containing representatives of the two faunas are much 
less than those separating the outcrops from the nearest ones of the 
same fauna, the only possible explanation of the facts is, that there was 
a continuous stretch of dry land connecting South Africa and India, and 
separating two distinct marine zoological provinces. 

The existence of a land connection at the commencement of the 
cretaceous period having been established, we need not stay for a con- 
sideration of certain hypotheses which have been supposed to preclude 
the possibility of such a land area having ever existed, but may conclude 
that the obvious deduction from the close paleontological and litholo- 
gical relations of the permian and triassic rocks of India and Africa is 
the true one; and that, from the latter part of the paleeozoic area to near 
the close of the mesozoic, a great continent stretched across what is 
now known as the Indian Ocean. The land we have been considering 
has been named Gondwanaland by Suess, for the purpose of distinguish- 
ing it from the supposed continent of Lemuria, and whether this name 
be adopted or not, the two must not be confounded. None of the 
arguments derived from living plants and animals, to show that there 
has, or has not, been a direct land connection between India and Africa, 
even if they be accepted in their entirety, can in any way affect the 
existence of this ancient continent, of which there is no geological 
evidence after the close of the secondary era. 

So far only the peninsular area of India has been dealt with; it is 
now necessary to turn to the extra-peninsular regions, and see what was 
taking place there during all this period. The oldest rocks of the 
extra-peninsular hills have been but little studied, and one great region, 
the eastern Himalayas, is absolutely unknown except for a few visits, 
none of which have extended far into the range. So far as is known, 
no marine sedimentary rocks occur there, and, as has already been men- 
tioned, this region probably formed part of a land area continuous with 
the peninsula, throughout the paleozoic and mesozoic eras. We find, 
however, in Burma on the one hand, and in the north-west Himalayas, 
and the hills west of the Indus, on the other, a great series of marine 
sediments, showing that these regions formed part of the ocean. It is 
not meant that they were continuously covered by the sea, for un- 
conformable breaks show that there were alternations of land and sea; 
but there are no extensive subaérial formations, and there is no evidence 
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of any considerable disturbance or compression of the rocks. There 
were periods of placid accumulation of sediments, interrupted by 
times when they were quietly raised above sea-level and exposed to 
denudation, but there are not at present sufficient data to allow of our 
attempting any detailed restoration of the geography until the close of 
the jurassic period. Some indications of the main features have already 


been given, and all that remains is to complete these and embody them 
on the small sketch map printed below.* 
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FIG. 1.—SKETCH MAP SHOWING APPROXIMATE DISTRIBUTION OF LAND AND SEA AT THE 
CLOSE OF THE JURASSIC PERIOD AS COMPARED WITH THAT OF THE PRESENT DAY. 


* The map is based on one published by the late Professor Neumayr in the Denks. k. k. 
Akad. Wiss. Wien. L. (1885), which, so far as India and Africa are concerned, has been 
but little altered. The principal change introduced is a continuation of the land 
area from the northern portion of the present peninsular area, over the Indo-Gangetic 
plain, to the eastern Himalayas and the Assam hills. The very wide strait he drew 
between the peninsula and the Himalayas does not seem to be required by the palzon- 
tological facts, while it is contrary to the indications of a former extension of the 
peninsular land to the north and north-east, and to the evidence there is of the much 
more recent origin of the Gangetic depression, now occupied by the alluvial plains of 
Upper India. I have consequently taken a somewhat different view of the distribution 
of land and sea at this period, and prefer to look upon the occurrence of a few shells 
common to the uppermost Cutch jurassic beds and the marine deposits of the east coast, 
as indicating a connection of the two seas through the temporary submergence of an 
isthmus further south, rather than by the existence of sea stretching across the present 
area of the Gangetic plain. Taking everything into consideration it seems probable 
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It will be seen that the distribution of land and sea was very 
different to what it now is. All the land west of the Aravalli range, 
the north-west Himalayas, a great portion of Tibet, and all Upper 
Burma, were then covered by the sea; while dry land spread to the 
south-west far beyond the present coast. The great mountain system 
of the Himalayas had not been upheaved, and the hills west of the 
Indus, and the Arakan Yoma, were not only non-existent, but the very 
rocks of which they are composed had toa large extent not been formed. 
The only features of existing Indian geography which we can recognize 
are the Aravalli range, then probably loftier than it now is and extend- 
ing further to the north, and the east coast, which occupied much the 
same position as it now does. These two features, as has already been 
explained, are of much more ancient date, and the long period which 
elapsed between the great series of paleozoic earth-movements, to 
which they owe their origin, and the close of the mesozoic era, does not 


seem to have added any of the leading features of our present Indian 
geography. 


The close of the cretaceous period saw the end of this long period of 
repose and the commencement of another period of great earth-move- 
ments, which have led to a most extensive reshaping of the surface, 
and a radical change of the geography of India, to that represented in 
the more familiar form found in modern atlases. This series of earth- 
movements appears to have been ushered in by the greatest series of 
volcanic eruptions found anywhere in the world, eruptions which 
covered an area of 200,000 square miles with an accumulation of 
lavas and tuffs, several thousands of feet in thickness. Whether this 
unparalleled exhibition of volcanic activity was directly connected with - 
the great series of earth-movements that immediately succeeded it, 
and resulted in the elevation of the extra-peninsular mountain chains, 
cannot be stated with certainty; but the process of mountain-building 
has elsewhere been found to have been preceded by volcanic outbursts 
in the neighbourhood of the chain that was afterwards upheaved, and 
the forcing out of this enormous mass of lavas may well have been the 
prelude of the upheaval of the greatest mountain chain of the world. 

However this may be, the commencement of the tertiary period 
found a great set of earth-movements already commenced, which con- 
tinued with increasing intensity, reached their maximum in the plio- 
cene period, and are still in progress, though in diminished intensity. 
The result of these movements has been to drive back the sea which, 
at the close of the cretaceous period, flowed over the country now 





that the geography of India towards the close of the jurassic period was very much as 
depicted in the figure, though it must be remembered that we know nothing of the 
former geography of the existing oceans, and land may have extended over them toa 
greater extent than has been represented. 
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occupied by the hills of our western frontier, the high plateau of Tibet, 
and the whole of Burma, and to crush and fold the rocks, forcing them 
up into mountain ranges, till marine limestones of nummulitic age have 
been raised to heights of 20,000 feet above the sea in the Himalayas, and 
the sea-formed rocks of the country beyond our western frontier folded 
and raised into inhospitable hills, now occupied by warlike and law- 
less tribes. On the east the Arakan Yoma, and the range of hills whose 
summits form the Andaman and Nicobar Islands, were elevated, driving 
the sea back from a large area over which it once flowed to the foot of 
the plateau of the Khasi and Garo hills. 

The age of the hills of Burma and the western frontier is limited by 
that of the rocks they are composed of, and when we find beds, contain- 
ing nummulites and other marine fossils of eocene, or even later, age, 
widely distributed in them, it is evident that the hills cannot have been 
upraised till the latter part of the tertiary era. With the Himalayas 
it is different ; their vastly greater bulk would in itself suggest that the 
forces of upheaval had acted on them for a longer period, and we find 
proof that even so far back as the pliocene period they constituted a 
mountain range comparable to that of the present day, and, what is more, 
with the main features of the drainage system marked out on the 
existing lines. 

The geological map shows a long strip of upper tertiary beds flank- 
ing the foot of the Himalayan range; these are the rocks of the Siwalik 
series. They were originally river deposits similar to those now being 
formed at the foot of the hills, and beds of the same age could doubtless 
be found deep below the Gangetic alluvium; but they have been cut off 
from the rest of the plains, compressed, disturbed, and elevated to form 
the Siwalik range, or foot-hills of the Himalayas. Now, it is found that 
the higher beds of the series consist of coarse conglomerates near the 
places where the principal rivers issue from the hills, and these con- 
glomerates consist of large well-rounded boulders of hard crystalline 
rocks, such as are found in the interior of the range, showing by their 
size and shape, no less than by their composition, that they had been 
carried by large and rapid rivers for a long distance. In the inter- 
mediate country, between the points where the rivers leave the higher 
nills, the same beds are found to consist of clays, sands, and conglome- 
rates in which the pebbles are smaller, less well-rounded, and composed 
of the rocks which are found near the margin of the hills. From this 
it is clear that, even so long ago as the time when the extinct Siwalik 
fauna flourished, the principal rivers of the Himalayas flowed much 
where they now do, and the size of the boulders brought down proves 
that they must have had rapid currents and have flowed in channels of 
comparatively steep gradients. We may conclude, then, that the Hima- 
layas of the pliocene period were, if not so lofty as at the present day, 
at any rate a lofty and important mountain range. 
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Another result of these earth-movements was the formation of a 
depression parallel with the ranges, and separating them from the penin- 
sula of India, which has been filled up by the Indo-Gangetic alluvium. 
At first the drainage of this depression had but one outlet, where the 
Indus now reaches the sea, and in this great river, formed by the whole 
of the drainage of the Himalayas, a certain species of dolphin established 
itself, and gradually acquired the habit of living and pursuing its prey 
in fresh water. Ata later period a depression was formed between the 
Rajmahal and Assam hills, by which a gradually increasing portion of 
the drainage escaped, and the single river broke up into two separate 
drainage systems, one finding its way to the sea by the Indus, the other 
by the delta of the Ganges and Brahmaputra. The date of this separa- 
tion is geologically recent, and the diversion of the drainage from the 
Indian Ocean to the Bay of Bengal must have been a gradual process, 
whose final stage, the permanent diversion of the Jumna into the 
Ganges, may even have taken place within the historic period. Before 
this the waters of the Jumna must have flowed westwards, then it may 
have wandered and flowed alternately into the Ganges and Indus, or 
that dry river channel which can still be traced through the desert of the 
western Rajputana. In its latest stage it probably, like the Casiquiari 
in South America at the present day, divided its waters between the 
eastern and the western drainage; but now no further change can take 
place, for the river has cut its channel deep below the general level of 
the plain, and must perforce remain a tributary of the Ganges. 

While these great changes were going on in Extra-Peninsular India, 
the peninsula itself had remained almost in a state of quiescence. 
There had been some minor changes of level, doubtless, and the northern 
limits, as we now know them, were defined; but, speaking broadly, it 
took no part in the disturbances which were going on all round, and 
remained quiescent, undergoing no changes beyond those produced by 
the agency of subaérial denudation. Yet it would be surprising if 
such extensive earth-movements had produced no sympathetic changes 
in neighbouring regions, and one such change can be pointed out—the 
establishment of the present west coast of India. At the commence- 
ment of the cretaceous period we know that land stretched away from 
the present west coast to South Africa, but some small patches of 
marine tertiary rocks on the coast show that it had been marked out, 
with much the same general course as it now has, by the close of the 
eocene period. We may conclude, then, that land connection between 
India and Africa had already been cut off, and that the gradual sub- 
mergence of this continent took place during the last great period of 
earth-movements, leaving nothing to mark its original position but the 
coral archipelagoes of the Laccadive and Maldive Islands and the great 
Chagos bank. 


The great range of the Western Ghats, the most striking feature in 
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the geography of India proper, is of more recent date, and the cause of 
it is somewhat obscure. It bears some resemblance to a great inland 
sea-cliff, and there is reason to suppose that the sea did once wash its 
foot; but all the present surface features are due to subaérial action, 
and on the whole it seems more probable that this range owes its 
origin to comparatively recent elevation, whose effects are noticeable 
in its scenery. Here alone in peninsular India do we find the stream 
valleys as a rule deep, narrow, and steep-sided, or the streams still 
actively engaged in deepening, and cutting back the heads of, their 
valleys. In the Ghats both these features are noticeable; they are the 
same as we find, even more strikingly, in the valleys of the extra- 
peninsular hills, and in both cases the cause is the same—a recent 
elevation of the land which has not yet been counterbalanced by the 
cutting down of the valleys. 

The most remarkable feature of Indian hydrography, that all the 
principal rivers, except the Narbada and Tapti, take their rise within 
sight of the west coast and flow thence eastwards across the whole 
breadth of India, owes its existence to the same cause. It is not meant 
by this that there were originally considerable rivers flowing westward, 
and that the elevation of the Ghats reversed the slopes and turned the 
rivers eastward, for had that been the case there would be deep-cut 
gaps in the crest marking the original position of the valleys. A more 
probable explanation is that the peninsula, as we now know it, is but 
the eastern half of a once more extensive land area, whose principal 
watershed was not far removed from the present one, and that the 
westward-flowing rivers have disappeared in the subsidence of the land 
they once drained. 





The absence of low-cut gaps in the western Ghats has been noticed 
as evidence that there were not any westerly flowing rivers whose 
drainage has been reversed. But at the southern end there is just such 
a gap, known as the Palghat, to the south of which the Western Ghats 
are continued in the Travancore Hills. No satisfactory explanation of 
this gap has been given, and it is not impossible that it may indicate 
the place where a considerable river once flowed westward, whose 
course has been interrupted, and drainage diverted to the east, by the 
changes of level consequent on the elevation of the Ghats. With this 
exception, all the main lines of drainage in peninsular India appear to 
have been marked out even before the close of the Deccan trap period ; 
indeed, some of them, such as the valleys of the Godavari and Mahanadi, 
may date as far back as the commencement of the secondary era, while 
such changes as have taken place since the commencement of the 
tertiary era have been of only minor importance. 

We have now traced the history of the growth of the main features 
of Indian geography. We have seen that the north-west boundary of 
the peninsular area, the Aravalli range, and the east coast were marked 
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out in some distant period, of which we can but say that it was prior 
to the age of the English coal; and we have seen that the extra- 
peninsular ranges, the great Indo-Gangetic plain, the northern margin 
of the peninsula, and the western coast owe their origin to another 
great series of earth-movements which took place during the tertiary 
era. There remains for consideration the influence which its geological 
history has had on the minor topography and scenery of both peninsula 
and extra-peninsular India. 


The peninsula is, broadly speaking, a region of broad open valleys 
and easy slopes, in which the rivers are flowing near their base level 
of erosion, and are not at present actively lowering their channels. 
This is what might be expected of an ancient land surface which has 
been long exposed to the shaping action of the forces of subaérial 
denudation. 

The exceptions to this general rule, apart from the one already 
mentioned, though often striking in themselves, are really of minor 
importance, and are merely the result of the mineralogical differences 
of constitution of the underlying rocks. Thus a hard bed, lying nearly 
horizontally on a softer one, or on a rock which is more readily decom- 
posed, will always form a steep and precipitous scarp. The most con- 
spicuous instance of this is the great southern scarp of the Vindhyan 
sandstones, known to geographers as the Vindhyan range, where it 
overlooks the valley of the Narbada, and as the Kaimur, where it over- 
looks that of the Son. A similar scarp surrounds the gneiss area of 
Bundelkhand, and on a smaller scale is found in many other parts of 
India at the limits of the outcrop of horizontal sandstone beds. 

The Deccan trap, consisting as it does of a great thickness of hori- 
zontal strata differing widely in their resistance to denudation, has a 
peculiar type of scenery of its own, with flat-topped hills marked by 
horizontal lines of cliffs of the same general type as is found wherever 
a country of this particular structure has been exposed to subaérial 
denudation. 

Sharp-crested, steep-sided ridges, too, are a conspicuous feature 
where, as in Bundelkhand and parts of the southern Mahrata country, 
there are numerous massive quartz reefs traversing the gneiss, and in 
the Aravalli range there are many such hills formed by the outcrops 
of hard quartzites. But even here the valleys are broad and open, and 
largely exceed the narrow steep-sided ridges in size. 

Granite tors and bosses are developed, often on a very large scale, 
in the gneissic regions of the peninsula. One may instance the rock 
of Trichinopoli; the great bull on the Charimundi Hill in Mysore, 
carved out of a single block of granite ; and the Madan Mahal in Jubbul- 
pore, where a small palace has been built on the top of a great rounded 
mass of granite. 
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All these, however, striking as they often are, do not alter the 
general truth of the statement that the peninsula is a region of open 
valleys and gentle slopes. Compared with the scale of the country, the 
exceptions are proportionately very small, and even the valleys draining 
the sides of the mountains, though steep sided and narrow compared 
with the general surface contour of the peninsula, are open and of 
moderate gradients when compared with the valleys of the extra- 
peninsular mountain ranges. 


In the extra-peninsular area of India the geological conditions are 
very different, and the difference is reflected in the present form of the 
surface. Much of this land area has only been raised above the sea 
within the tertiary era, and even within the latter portion of it. 











FiG. 2.—VIEW AT KHANDALLA. DECCAN TRAP. 


Everywhere there have been great changes of level; mountain ranges 
have been elevated at a greater rate than the agencies of subaérial 
denudation could properly cope with, and the result is that we have 
steep-sided deep valleys, at the bottom of which flow rapid torrents, 
carrying with them quantities of debris, and, generally speaking, 
actively engaged in deepening their channels. The valleys are, as a 
rule, comparatively narrow at the bottom; at times, however, the 
raising of the river bed has been too rapid for the downward cutting 
action to keep pace with it, and, by checking the gradient of the stream, 
has caused it to deposit an alluvial plain above the obstruction or, in 
extreme cases, even to form a lake. 

There are, however, some leading differences in the general type of 
valley in different regions, due to differences in the nature of the rocks 
and of the disturbances they have undergone, as well as to the amount 
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of rainfall. In the western hills of Baluchistan and eastern Afghan- 
istan, the rocks consist of thick beds of hard limestone or sandstone 
alternating with bands of shale or shaly rocks, which readily disin- 
tegrate into small fragments or even into impalpable mud. Where 
there is an outcrop of these latter rocks we find broad open valleys, 
sometimes comparatively smooth at the bottom, where they have been 
filled up with stream deposits, but generally full of minor irregularities 
caused by the numerous runnels of water carving the surface into 
gullies. 

Between the open portions of the valleys, where they traverse the 
soft rocks, there rise ranges of sandstone or limestone cut by narrow 








FIG. 5.—CHAPPAR RIFT: VIEW OF UPPER END. FROM A PHOTOGRAPH BY THE 

BENGAL SAPPERS AND MINERS, 
gorges through which the streams flow. These gorges are most striking 
where they traverse hills composed of the massive limestones of tertiary 
or cretaceous age. They are locally known as “ tangis,” which may be 
literally translated as “tight places,” and appropriately, too, for woe 
betide the caravan that is caught in one of these gorges by a flood; 
escape is impossible, and man and beast are swept away, never to be 
seen or heard of again. 

The best known of these, and one which may be taken as a type of 
the rest, is the Chappar rift, represented in Fig. 3, through which the 
railway to Quetta has been carried. The entrance to this is not twenty 
feet wide, and through this narrow gorge escapes the drainage of over a 
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thousand square miles of country. The hill through which this gorge is 
cut, is formed by an anticlinal fold of limestone, whose surface has been 
washed bare of the overlying shales, and exposes a smooth surface 
unbroken except by the Chappar rift and another valley known as the 
Blind rift. So remarkable is the feature, that it has not unnaturally 
been considered to have been caused by a fissure; but a careful exami- 
nation of the rocks has revealed no trace of this, and to the geologist, 
accustomed to the study of the action of the water, it stands out clearly 


as a river-cut gorge. A fracture might account for the gorge itself, if 











FIG, 4.—DIRGI VALLEY BELOW THE CHAPPAR RIFT. FROM 
BENGAL SAPPER3 AND MINERS. 


A PHOTUGRAPH BY THE 


there were any trace of such to be found ; but it would not account for 
the open valley shown in Fig. 4, formed where the valley traverses a 
band of shales. A precisely similar broad and open valley is found 
where the stream flows through soft shales above the gorge, from which 
an immense amount of material has been removed, every particle having 
been carried down through the gorge, and helped to enable the stream 
to grind away the hard limestone. This, having been protected by the 
scanty rainfall and consequent absence of vegetation from the disinte- 
grating effects of water freezing in fissures of the rock on the one 
hand, and the solvent action of carbonic and humic acids on the other, 
has not been broken away, and remains standing as vertical cliffs on 
either side of the gorge. 


The upper end of the Chappar rift is faced by the opening of 
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another known as the Peel rift, cut through an anticlinal of limestone 
parallel to the Chappar. The reason of this course of the drainage 
across the axes of elevation must be looked for in the drainage being 
what is known as antecedent; that is to say, its general course was 
marked out before the rocks were thrown into their present folds. As 
soon as the land rose from the sea, the rainfall would run off into the 
depressions and collect in streams, which cut down into the rocks. If, 
owing to a subsequent compression, these were gradually bent into 
anticlinal and synclinal folds, and if the movements were not too rapid, 
the streams would maintain their general course, cutting down through 
the rising crests of the anticlinal folds, and, though the surface contour 
would be largely influenced by internal structure and by the different 
degrees of resistance offered by the different rocks, yet the main features 
of the drainage system would be of older date and independent of the 
minor structure of the country. 

There is ample proof throughout this country that there have been 
considerable local disturbances and alterations of level within the 
recent period of geology; and even within what would be regarded as 
recent from ‘the historical point of view there has been compression, 
resulting in a relative rise of the ground over the crests of anticlinal 
folds. Proof that this compression is still going on was given on 
December 20, 1892, when a severe earthquake resulted from the sudden 
yielding of the earth’s crust, along what appears to be an old line of 
fault, west of the Kojak range,* whereby an adjustment took place, 
indicated by a shortening of some two and a half feet in the railway 
line which crossed the fault. 

A very striking feature, resulting from these local changes of 
relative level, is the frequency of more or less extensive valley plains . 
occupying rock-bound basins. In a region of small rainfall the erosive 
power of the streams is only exerted when they are in flood, and this is 
only a small portion of the year. A rise of the river bed, which would 
easily be coped with in countries with a more abundant rainfall, is here 
enough to interrupt the drainage, and the same scanty rainfall prevents 
the streams filling the basins so formed with their own deposits or with 
water. There result, consequently, more or less extensive plains, 
covered mainly by fine-grained deposits of wind-blown dust, precisely 
similar to the great loess deposits of China. The drainage which finds 
its way on to these has in many cases no escape except by evaporation 
or underground percolation ; but in many other cases the deposits have 
accumulated till the surplus water has been able to find an escape over 
the lowest point of the surrounding ring of hills, a point which is by 
no means necessarily coincident with the original bed of the stream.t 


* “ Records,” Geological Survey of India, vol. xxvi. p. 58. 1893. 
+ See “ Records,” Geological Survey of India, vol. xxv. p. 28. 1892. 
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The hills which lie between India proper and Burma differ in some 
respects from those of the western frontier. The difference is partly 
due to lithological causes. The rocks are more homogeneous as a whole, 
for, though there are great variations in the hardness of different beds, 
the alternations are more frequent, and there are not thick bands of 
strongly resisting rock alternating with as thick or thicker bands of 
soft and easily disintegrated beds. But the differences are still more 
largely due to climatic causes. Instead of an arid country almost devoid 
of vegetation, there is an abundant rainfall, the hills are everywhere 
covered with a dense semi-tropical vegetation, and the humic acids 
developed in this have generally decomposed the rock for a considerable 
depth from the actual surface. As a result, there are not the narrow 
vertical-sided gorges of the western frontier, nor any areas of closed 
drainage, for the streams have everywhere been able to maintain their 
course to the sea in spite of any local elevations of the stream bed. In 
places, however, these movements have formed rock basins, which have 
been filled up by the stream deposits as rapidly as they have been formed, 
and instead of broad, barren plains of wind-blown loess, we have fertile 
alluvial plains, such as that of Manipur. But for the most part we have 
a series of parallel ranges, between which the streams flow in deep 
parallel valleys connected by short transverse gaps by which the streams 
break through the ranges, often to flow back again parallel to their 
original course. 


The mighty mass of the Himalayas contains within itself every 
range of structure and climate that is found in the hills already referred 
to, and, having been a mountain range when they were still to a con- 
siderable extent covered by the sea, it has attained greater dimensions, 
and exhibits in one part or another all the features already described, 
but developed on a much larger scale. 

In the outer Himalayas, the sides of the deep valleys are almost 
everywhere so steep that they are in an unstable condition, every heavy 
fall of rain bringing down larger or smaller landslips, and at their 
bottom flow rapid streams or rivers. The general steepness of the slopes 
of the valley sides, a slope often as great as the natural angle of repose 
of disintegrated rock, or steeper, shows that the streams are for the most 
part cutting down their beds, and that the other agencies of subaérial 
denudation have not been able to open out the valley to the curved 
slopes of lesser steepness which are found in regions where the streams 
have long been at or near a condition of equilibrium. 

In places we find the valley bottom opens out, and is occupied by a 
plain of river gravels or fine-grained alluvium. This is due to an inter- 
ruption of the gradient by a local elevation of the stream bed, which 
has not been balanced by an equally rapid cutting down or corrasion. 
The result has been to check the gradient of the stream and cause it to 
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deposit part of the solid material it was transporting, and so form an 
open plain in the valley. The best known and one of the largest of 
these is the plain of Kashmir; but from this they range downward to 
quite small and narrow accumulations. Some of these valley deposits 
have been re-excavated since their accumulation ; others are still in course 
of formation, or but slightly cut into by the stream which formed them, 
and correspond in position and appearance to the lakes of other mountain 
ranges. In the Himalayas there are no lakes of any size, except in the 
central portion of the range; in a position corresponding to that of the 
Alpine lakes there are none, but there are these plains of stream deposits, 
filling what are clearly rock basins. Had these rock basins been filled 
by a glacier during their formation, or had the elevation of the barrier 
been too rapid and recent to give the streams time to fill up the hollow, 
we should have had a lake resembling in appearance those of the Alps 
or the British Isles. 

In the Himalayas, as in the other extra-peninsular hills, we find 
the drainage of the country frequently cutting across the ranges of 
which the system is composed, and this feature is developed on so large 
a scale that it has been noticed ever since there was any definite informa- 
tion regarding the geography of this region. As a single very typical 
instance we may take the cross-valley by which the Indus breaks through 
the Ladakh range, one of the best defined of the ranges of the north- 
west Himalayas. It forms the south-west side of the upper Indus valley, 
which runs parallel to the range as far as it can be traced; but about 
longitude 78° 30' the river suddenly turns south-west, breaks across the 
range at right angles to its axis, again turns sharp to the north-west, 
and flows on still parallel to the range, but on its south-west side. It 
can be proved geologically that this range is what is known as an axis 
of special elevation—that is to say, the general upheaval which the 
country has undergone has been specially great along this range; and 
the best explanation of the observed facts is, that the Indus river is older 
than the range, whose elevation has not been so rapid as to interrupt 
the course of the river. The broad open valleys above and below the 
transverse gap are due partly to the smaller amount of downward 
cutting that had to be performed before the river reached its base level 
of erosion and could turn to the widening out of its valley, but more 
largely to the fact that the rocks exposed are softer than those of the 
Ladakh range. 

The same phenomenon is exhibited on a larger scale, in the fact that 
the whole of the drainage of the northern slopes of the Himalayas 
ultimately escapes to the south. The Indus and Sanpo rivers, rising 
within fifty miles of each other, flow along the north of the range in 
opposite directions till they break through it at either extremity and 
enter the alluvial plains of India. The Sutlej, too, as well as the Gogra, 
Kosi, and Subaasiri, drain large areas north of the line of highest peaks, 
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and in all these cases the most probable explanation is, that here again 
we have cases of antecedent drainage ; that is to say, the rivers are more 
ancient than the mountains which have been raised across their course, 
but the extent of the drainage area upstream of the zone of most rapid 
elevation has given the rivers sufficient power to cut down their valleys 
through the rising mountain range and maintain their course to the south. 

Besides these leading examples, it has been noticed that the main 
watershed, between the drainage which flows directly south and that 
which at first flows northwards, does not coincide with the line of highest 
peaks, but lies somewhat to the north of it. In other words, the highest 
peaks do not rise from the main watershed, but are situated on spurs 
running southwards. In most of these cases the rivers do not seem to 
have sufficient catchment area north of the line of highest mountains 
for the explanation given above to be applied, and a more probable one 
is to be found in a cutting back of the heads of these valleys, owing to 
the steeper gradient and greater rainfall on the southern slopes than on 
the northern. In every case the southern approach to the passes across 
the main watershed is through deep-cut, often precipitously sided valleys, 
and at the head there is a long and steep ascent. On the other side 
there is either a comparatively short and gentle descent, or even no 
appreciable descent at all, and one enters at once an open, gently sloping 
valley, whose form shows that it must have been made by a much larger 
stream than now occupies it, and that the drainage area must have ex- 
tended over the deep-cut valley from which the ascent has just been 
made. 

These features, noticeable all along the known parts of the Himalayas, 
are well shown on the trigonometrical survey maps of the Kumaon 
Himalayas, and nowhere more markedly than in the group of passes at 
the head of the Girthi and Kiogadh valleys. In Fig. 5, a portion of the 
atlas of India representing this group of passes has been reproduced, as 
well as a diagrammatic section across them, based on the data provided 
by the map. Both alike show the great difference between the valley 
slopes on either side of the water parting; and it will be seen that the 
valleys of the northern drainage—here locally flowing eastwards—have 
not the steep slopes at their upper end which are always found in valleys 
which are cutting their way backwards into the hills; in other words, 
their original upper extremities have been removed or robbed by the 
streams that are cutting their way back from the southern or outer 
margin of the hills. On the section the heights of the peaks along the 
lateral water partings, many of them lying beyond the northern margin 
of the small map—have been indicated; they show very conspicuously 
how the water parting lies inside the line of the highest peaks, the heads 
of the valley extending nearly ten miles beyond the highest peak. 

The general features which are so conspicuously noticeable in the 
Chitichun group of passes, are common to all the passes across the main 
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range, though they are not by any means always so conspicuous, Every- 
where we find signs of a reccssion of the watershed, and on the north 
the valleys are generally more or less completely choked with debris 
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washed down from the sides, as in Fig. 6, owing to the streams being no 
longer powerful enough to keep their valleys clear. This loss of power 
is partly the result of the diminished drainage area due to the shifting 
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of the watershed, but more largely to the gradual rise of the Himalayas 
having cut offa larger and larger proportion of the rainfall. In this 
way the amount of water flowing down the valleys of the outer slopes 
has increased, and in proportion to this increase has been the diminution 
of that which found its way down the valleys of the inner slopes. 

There can be little room for doubt that in the latest phase of the 
history of the Himalayas, this cause has very actively aided the steeper 
gradients on the outer sides of the passes in causing a recession of the 
watershed, and a robbing of the drainage areas of the streams draining 
the inner slopes. Nowhere is this robbing of one valley by another more 
conspicuous than in the best known of all the main passes—the Zoji La, 
on the road from Kashmir to Ladakh. Here there is on the south side 
a long and steep ascent of about 2000 ft. at the head of the Sind valley, 
where the stream flows in a narrow and steep sided gorge; at the top 
of this an open valley partially blocked with talus fans is suddenly 
entered and seen to stretch away in front of the traveller, as in Fig. 7. 
On the other side no descent can be seen, and as he travels along what 
appears to be a level valley, it is only the direction of the flow of the 
stream which tells him that he has crossed the summit of the pass. 

Similar features have been noticed in the Alpine passes, and in both 
cases the explanation appears to be the same. The greater gradient of 
the valleys draining southward, as well as the greater rainfall, has given 
their streams a greater power of erosion, as a result of which they have 
been able to cut their valleys backward, and gradually encroach on the 
drainage area of the northward-flowing streams. The peculiar features 
of the Maloja pass in the eastern Alps find their counterpart in the 
Zoji La of the western Himalayas, and in both cases the explanation is 
the same, that the steep slopes at the head of the northern valley have 
been completely obliterated by the encroachment of the southern. 

This sketch of the evolution of Indian geography has, owing to the 
exigencies of time and space, necessarily been an inadequate one. There 
is hardly a single point which would not require nearly as much space 
for its proper elucidation as it has been found possible to devote to the 
whole, and brief as the references have been, much has had to be omitted. 
The series of recent and extinct volcanoes found in the Bay of Bengal, 
the sandhills of the great Indian Desert, the changes that have taken 
place in the course of the rivers through the Indo-Gangetic plain, the origin 
of the Tibetan lakes, and the gradual drying up of that country, may 
be instanced as subjects of considerable interest, all reference to which 
has had to be omitted ; and, besides this, it has been impossible to dis- 
tinguish adequately between what is merely the personal opinion of the 
author, and what may be regarded as well-established and generally 
accepted conclusions. Only such opinions have been admitted as seem 
to be so well supported that their general acceptance may be safely 
looked for, where not already attained, and many subjects have been 
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omitted, as they do not seem to be so fully proved. These are, indeed, 
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the boundless main of human ignorance; the experience of the past 
has shown their deceptive nature; what seemed to be isolated rocks 
have expanded into noble continents; what promised to be a con- 
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tinent has shrunk to a group of isolated islets, or proved the illu- 
sion of a mirage, and the decision of the true nature of those which 
the look out now sees may be left to time, which tries all things, and 
proves or rejects them. It has been enough for me to sketch briefly 
some of the discoveries that have been made in the past, and I would 
beg you to remember that, though the vuice may be mine, the hands 
are the hands of my colleagues, past and present, and of that band of 
volunteer workers, alas! so small in number, by whom the facts have 
been collected, and on whose observations the conclusions I have spoken 
of are based. 


Before the reading of the paper, the following remarks were made by the 
President :— 

The paper this evening, on the “ Evolution of the Geography of India,” is by 
Mr. Oldham, who has been for fourteen years a member of the Geological Survey of 
India, and has traversed almost every part uf that country from Beluchistan to 
3urma. Mr. Oldham is a son of the founder of the Geological Survey—of that 
accomplished and indefatigable public servant who for more than a quarter of a 
century worked in India in his department, and whose talents, energy, and accom- 
plishments did so much to raise that survey to the position which it now holds. 
His son, Mr. Oldham, is admirably qualified to inform us on the subject which is 
announced for this evening, and I anticipate a most interesting communication as 
a result of his studies. 

After the reading of the paper, the following discussion took place :— 

Sir ArcurpaLp Gerke: I should first like to be allowed to express my own 
gratification at hearing this paper from the lips of the son of the distinguished 
geologist who for so many years was the life and spirit of the Geological Survey of 
India. Those who remember Dr. Oldham will be pleased to think that his son 
should have followed up his work so ably. The subject which has been brought 
before us is one of surpassing interest, for it illustrates well what geographers are 
too apt to forget—that, in order to understand the geography of any region as it now 
is, we must learn how it has been gradually built up. No country came into 
existence just as it is. If we would discover how its topography has originated, we 
must study the results of long-continued geological observation. It is only by such 
a thoughtful study that such a lecture as we have had to-night can be elaborated. 
Mr. Oldham has shown skill in marshalling the facts collected in India by his pre- 
decessors and colleagues as well as by himself. My own acquaintance with Indian 
geology is not large enough to entitle me to criticize the paper, but there are one 
or two points which must have struck you as of more special interest. Mr. Oldham 
showed, for instance, how in India, as in other regions, we can still in some degree 
trace out the ridges that have existed from early geological periods, and form the 
nucleus round which the outer framework of the country has gradually been built 
up. He also gave us illustrations of a singular fact which has been brought out 
exceedingly well in other parts of the globe—the slow growth of many mountain- 
chains. When we see among the Alps, as at the head of the Lake of the Four 
Cantons, the rocks of whole mountain-sides folded upon each other like so many 
crumpled layers of carpets, we are apt to imagine that so stupendous a result could 
only have been achieved by the sudden operation of some colossal force. But in 
certain cases there is distinct evidence that the process of mountain-making may 
be exceedingly slow—not faster, indeed, than the rate of erosion of a river, and we 











THE EVOLUTION OF INDIAN GEOGRAPHY. 193 
know how comparatively slow that is. Deep gorges have been gradually cut out of 
ridges, because the rivers passed over the land befure these ridges were upraised, 
the rate of elevation having been so slow that the rivers could saw their way down as 
fast as the ground rose. There are one or two features in the later evolution of Indian 
geography which have interest for us here. Mr. Oldham pointed out the enormous 
sheets of volcanic material iu the Deccan. Something of the same kind may be 
seen in the great level basaltic plateaux of North-Western Europe and Iceland, 
which are fragments of the vast lava-fields poured out in tertiary time before the 
last upheavals of the Alps. The Deccan volcanic sheets may be more extensive 
than those of Europe, as the mountain ranges of that region are vaster than ours, 
but there appears to be a kind of relation between the sequence of events in both 
regions. A very interesting part of the paper was that in which the author 
described how the forces that have carved out the valleys are getting feebler 
and feebler, and how in certain places they are so fecble as no longer to act. 
Mountains there will eventually be buried under their own debris. I must con- 
gratulate Mr. Oldham on his paper, which may be taken as a good example of the 
manner in which the geographical evolution of a region should be worked out. 

Dr. W. 'T. BLanrorp: As one of the older members of the Geological Survey, 
who retired from the service about the time that Mr. Oldham entered it, I can only 
express my gratification at hearing so able an account of what may fairly be 
described as the contributions made in the course of years by the Geological 
Survey of India to our knowledge of the physical geography of that country. The 
majority of the facts brought forward by Mr. Oldham have long since been pub- 
lished, and were noticed in the original ‘ Manual of the Geology of India,’ of which 
he has lately completed a second edition; but, at the same time, he has added some 
novel observations and made some good suggestions. Amongst the most interestiog 
of these are the data as to the geological age of the Aravalli range, and of the eastern 
and western coasts of the Indian Peninsula. The interest of the former is rather 
geological than geographical, but the history of the coast-lines comes certainly 
within geographical limits, and deals with a subject on which geology has much to 
say. On maps of India two ranges are often represented, called the Eastern and 
Western Ghats, approximately parallel to the two coasts. The name is bad, for a 
ghat is nota mountain. It may mean a pass, but as it also means a wharf or landing- 
place on a river—everybody has heard of bathing and burning ghats—it is clear 
that the term really implies a place of access. ‘The Western Ghats were the places 
at which roads from the westward led up to the plateau which occupies so large a part 
of the Indian Peninsula, and which attains its greatest height near the Malabar 
and Bombay coast. Now, the northern part, known also by the far better and 
more distinctive name of Syhddri, is merely the scarp of a plateau composed of 
horizontal lava flows, and is not really a range at all; and the southern portion, 
consisting of ancient gneissic rocks, has no well-defined axis. The “‘ Eastern Ghats” 
are a figment of the imagination, the name belonging to the roads that lead to the 
Mysore plateau having been loosely applied to sundry groups of hills that have no 
connection with the Mysore plateau, nor with each other. One of these groups, it 
has been suggested by Mr. Oldham, may be connected with the history of the 
eastern coast from Madras to Masulipatam. In this case, however, it will be seen, 
by looking at the geological map, that the parallelism is not very well marked, 
and there is no range at all having the same relation to the coast south of Madras. 
The age of the west coast may be rather later than eocene, the marine fossils found 
in Travancore, upon which the geological date depends, being miocene, not eocene. 
‘The curious gap in the “ Western Ghats,” through which the railway passes from 
Madras to Beypore, is very probably, as Mr. Oldham has suggested, due to an 
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ancient river, and this may have run from the eastward. But there is another 
possible explanation, and that is that the river ran from the westward, at a time 
when the Peninsula of India extended to beyond the Laccadive islands. 

If the present paper does nothing more, it may be hoped that it will give the 
deathblow to one venerable tradition. Few persons can travel by railway from 
Calcutta to Lahore, and from Lahore to Karachi, without being struck by the 
wonderful plain of Northern India, and all who have visited the base of the Himalayas 
must have noticed how the spurs cf the mountains rise from the plain as land 
rises from the sea. It is almost a natural deduction that this great Indo-Gangetic 
plain is an ancient sea-bed filled up by alluvial deposits. When I first went to 
[udia I accepted this view, and never doubted its correctness until I had seen some- 
thing of the Indus valley, and until considerable progress had been made in mapping 
the geology of the country on the borders of the great plain. Then it gradually 
dawned upon me that there must be some reason why marine tertiary beds occur 
everywhere, and marine cretaceous and jurassic rocks in many places, along the 
borders of the Indus plain, whilst not a trace of a marine bed has been found on the 
margin of the plains watered by the Ganges and Brahmaputra from Delhi to Assam. 
South of the hills that rise on the southern side of the Assam valley plain are marine 
beds of tertiary and cretaceous age that mark the prolongation of the old eastern 
coast of the Indian Peninsula, but, so far as it is possible to judge, the great plain of 
Northern India east of Delhi has never been sea. Nevertheless, the marine origin 
of this plain has been so generally admitted as to have been accepted by many 
geologists and by writers on the distribution of animals, like Dr. Wallace, as a well- 
known fact. 

This is an example of the usefulness of a paper like the present in calling 
attention to scientific observations which are almost certain to be overlooked so long 
as they are only published amongst the detailed accounts of a geological survey. 

Sir Henry Howortu: Although I must obey the chairman’s invitation, I feel 
some hesitation in intervening in a discussion in which my two friends have already 
taken a part. I congratulate the meeting very much, not only on the paper, which 
has been a model of lucidity in dealing with an intricate subject, but in that we 
have also had with us two veterans, each of them facile princeps in his own way, 
one of whom has almost founded the science of applying geology to physical 
geography. Many points that have arisen and have not arisen are singularly 
interesting to us all, and might tempt a long digression. I should like, among 
other things, to learn from Mr. Oldham about one of the greatest of all problems in 
the recent geology of India, namely, an explanation of the deposits of laterite, the 
great crux of Indian geology, and to ask him if he has a theory of any kind by 
which to explainthem. The outlines of India are very old, as is confirmed by the fact 
that in the laterite beds human weapons were found, and were apparently con- 
temporary with the extinct animals of the Nerbudda valley, and therefore, probably, 
the eastern boundary of India at that time was very much what it is at present. 
With regard to land extending across where the Laccadive and Maldive archipelagos 
now exist, we know that in the island of Perim the same species of tertiary 
mammals occur as in the Siwaliks of India, proving that there has been a collapse of 
land along the northern part of the Indian Ocean in recent geological time. I am 
glad Dr. Blanford has called attention to the great northern plain of Hindustan, 
and the problems arising out of it. This very old plain contains in its bosom very 
much of the secret history of our race. It is almost the oldest alluvial plain in 
tropical regions where we have reason to believe man existed in very early time, 
and in the lower strata of its alluvium we should find secrets explained which we 
have looked for in all kinds of places. When we go further north we enter intoa 
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congeries of difficulties which have raised polemics of various kinds, namely, as to 
the age of the Himalayan range. It is impossible to enter into this problem now, 
but I was pleased to hear Mr. Oldham’s view, that the elevation of this range is so 
recent, comparatively, as the pliocene and subsequent period. This confirms the 
opinion of the veteran Strachey, in his admirable article in the ‘ Encyclopedia 
Britannica,’ that 15,000 feet have been added to the height of that range in very 
recent geological times. It casts opprobrium on our race, that with all its energy 
and go, and with so many public servants at its command, we should be so abso- 
lutely ignorant of the deposits on the flanks of the higher ranges. We know little 
of them beyond what has been brought down in a fragmentary way through Tibet 
half a century ago, and, it seems to me, we ought to converge our efforts upon 
solving what is such an important scientific problem, namely, the actual age of the 
Himalayan range. This was a problem that the king of geographers, Alexander 
Humboldt, set before himself long ago, and which he was constrained to solve 
in a way that, in several recent memoirs, I have felt myself obliged to follow. 
He employed some cogent arguments to prove that the Himalayan range is 
very much younger than is supposed; that the mountains were raised to their 
present great elevation in exceedingly recent geological times. I must join with my 
friend, Sir Archibald Geikie, in congratulating Mr. Oldham (the son of the pioneer 
of Indian geology) on his paper, and in wishing him a long and successful career in 
India. 

Mr. OtpHam: The only points in this discussion that appear to require any 
reply from me, are those raised by Dr. Blanford with regard to the east and west 
coasts. When I spoke of the age of the east coast, 1 did not mean to say that it 
has kept very closely its present position ever since the distant period at which the 
Aravalli hills were raised, but that its present position marks approximately the 
extreme limit beyond which the sea has not been able to extend ; the land doubtless 
extended further to the east, and there have been great variations in the coast- 
line. As for the west coast, I take it that the miocene deposits of Travancore and 
thereabouts show that at the close of the eocene period the coast had been estab- 
lished; further back than that I have no desire to go. Sir Henry Howorth will, 
no doubt, excuse me from replying to the points he has raised, because they are 
so uncertain that they could not be adequately treated without introducing a great 
deal of matter still open to controversy, and consequently rather unsuitable at this 
period of the evening. They are of very great interest, and I should very much 
have liked to have been able to treat of them. 

The Prestpent: Mr. Oldham’s most interesting paper, and the discussion which 
has followed it, more especially the remarks of Sir Archibald Geikie and Dr. Blan- 
ford, remind us how much we owe to geology. The meeting will remember that it 
was a President of this Society who compiled and produced the first geological 
map of India, and that this attempt—for I believe that Mr. Greenough never 
professed that it was anything more than an attempt—stimulated the study of 
geology in India many years before the foundation of the present Geological Survey. 
My predecessor felt strongly that these geological studies were the basis of physical 
geography, and that we must look to geologists to explain to us many of the 
grandest phenomena we see upon the surface of the earth now, because their origins 
must be looked for in a very remote geological period. Several explanations of 
these phenomena have been given us to-night in Mr. Oldham’s paper, and they 
manifest the close connection between geology and physical geography. It was 
such considerations which led Sir Roderick Murchison to insist so strongly upon 
this connection in the two last anniversary addresses which he gave us. ‘There is 
one other point I should like to refer to. Mr. Oldham has explained the crossing 
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of the axis of the Himalayan range by some of the great northern rivers, especially 
the Indus. It seems to me that in the courses taken by these rivers we see, in the 
most graphic way, the connection between our studies and those of the geologists. 
We must go to the geologists to explain the origin of those gaps in the mountains 
(elbows, as they are termed by General Cunningham). We must go to the geologists 
to learn how the Jumna once formed part of the basin of the Indus; and we 
could not venture as geographers—although geologists can venture—to assume 
that the waters of the Jumna once gave a share to the Indus and a share to the 
Ganges, just as the Casiquiari, in South America, gives a share of its waters to the 
Orinoco andashare tothe Amazon. Then the comparative geographer comes in. He 
cau tell us that from the dawn of history the Jumna had been flowing into the 
Gangetic valley. He tells of the change in the position of the junction between the 
Chenab and the Indus, and how the bed of the Ravi has wandered away from the 
walls of Multan. ‘Thus we find the study of the two sciences closely interlaced. 
There are many other very interesting and suggestive points in Mr. Oldham’s paper, 
and I am quite sure that the meeting will authorize me to assure him that we have 
appreciated his communication, and that you will all unite with mein giving him a 
cordial vote of thanks, 





A JOURNEY IN HADRAMAUT. 
By LEO HIRSCH. 


My intention to undertake an exploration of Hadramaut is an old one. 
I tried to execute it in the year 1888, when I went to Aden for this 
purpose. But want of information, and the uncertainty of success in 
consequence, made me give up the idea, and I went instead to the 
country of the Somals, making a stay of three months at Bulhar, where 
I applied myself to the study of the Somali language. After my return 
to Europe, I entered into a lively correspondence with an intelligent Arab 
at Aden, Abdul Kadir Mekkawi, whose acquaintance I had made during 
my stay there. From this intercourse I derived great advantage, and 
the valuable statements of my Arab friend encouraged me to take up 
my former design, and try it a second time. I arrived at Aden on 
December 2, 1892, receiving every assistance needed, especially letters 
of introduction to the chiefs of Makalla, Shehr, and Kishin from the 
British Resident, General Jopp, and the native Assistant-Resident, 
Mohammed Salih Ja‘fer. In the middle of January, 1893, I left in a 
small steamer for Shehr, where I arrived after thirty-eight hours, the 
distance being 320 geographical miles. I was well received by the 
Jem‘adar Husein bin Abdalla bin Omar bin Audh el Ka‘aity, and a house 
was assigned to me, but nothing done to promote my aims. I therefore 
left, and went, February 4, by a sambuk to Seihut, a port on the Mahra 
coast, near the outlet of the great wadi, generally called Masila, which, 
after having taken its course through the whole of Hadramaut, enters 
the sea about two hours west of said place. My secret hope of pene- 











A JOURNEY IN HADRAMAUT. 197 


trating the interior by this valley was, however, doomed to disappoint- 
ment, the civil authorities, two brothers, the Sheikhs Abdalla and Ab- 
der-Rahmian ba Karit, being quite powerless, whilst the Bedwins, of the 
tribe Bet Ziyad or Zuwedi, were hostile to my entering the interior. When, 
nevertheless, I undertook a small trip to a place Raidat-el-Kebira, about 
three hours north of Seihut, in the very beautiful and romantic valley of 
the same name, accompanied by a little boy only—as grown men would 
not go with me from fear of the Bedwins—they got very excited, and 
the sheikhs, fearing acts of violence, persuaded me strongly to depart. 
Consequently I left for Kishin, where Sultan Ali bin Abdalla bin Afrir 
showed me much kindness, but was unable to assist me, for the same 
reason as before. I went back to Makalla, where I expected better 
success, and after having delivered my letters to the governor, Abdul 
Khalig bin Almas, a very clever man, who is appointed by the Jemadars, 
I really thought from his words I had come nearer to my aim. But he 
kept me in suspense till I got impatient, and, though he tried to conciliate 
me by giving me the permission of visiting Wadi Khirba (not Qirba, 
as Wrede has it), together with a numerous but superfluous escort, I 
returned to Aden by a sambuk without taking leave of Abdul Khalig, 
and complained to the Resident of the disregard paid to a British re- 
commendation, asking at the same time the favour of being provided 
with a new letter in terms a little more impressive for Makalla, which 
I consider the best point from which to begin this undertaking. My 
wish was readily and courteously granted, and after some delay, 
caused by the want of a steamer, and the contrary wind not allowing 
a sambuk to make the journey, I sailed, on May 25, a second time 
for Makalla, which, I learnt, is just 280 geographical miles from 
Aden. 

My second letter was taken, of course, in good part, but the ill-will 
would not subside. I was delayed again some time under several pre- 
texts, but finally carried my point. A Bedwin of the Haigy, one of the 
tribes of the Saiban, was assigned to me as my sayyir—that is, a guide 
and guarantee in one—and a soldier-slave given me as an escort to 
Hajaren, in Wadi Doan, my next place of destination. Besides, I got 
letters from Abdul Khali and Jemadar Husein at Shehr for the autho- 
rities at Hajaren and Shibam, which interior places, together with some 
others, are in the hands of the Ka‘aitys. I left on the evening of July 1, 
with two camels, the people mentioned, and my Arabic servant, whom I 
had brought from Aden. We first encamped outside the town gate 
near the seashore, till at half-past ten the moon had risen above the 
mountain range, and “ o’er the dark her silver mantle threw,” when our 
camels were loaded, and we went on in the name of God—* bismillah.” 
I had left my European dress at Makalla, and transformed myself into 
an Arab sayyid, though not into a Moslem. My knowledge of the 
language and the Koran, however, gave me a certain prestige in the 
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opinion of these people, to whom all worldly science is a weak reflex of 
the heavenly one. 

The short description of my route I am about to give can, of course, 
only be a very rough sketch, in which the overwhelming abundance of 
details can be but partially regarded. We first march westward along 
the sea, arriving after a quarter of an hour at the “ Aiga,” which is 
at the same time a large wadi coming from north, and leading the 
surplus waters of a system of small but fertile wadis to the sea—and 
a depression of the soil between two mountain ranges, where the sea in 
the season of autumn (kharif) sends its waters far up unto the land. 
Salt water is always found here, more or less, according to the season, 
and the ground, even where it is dry, is completely impregnated with 
salt, which was obtained at this place even in old times by digging 
holes, in which the water rises, evaporating by the heat of the sun, and 
leaving behind the valuable product. We enter this valley, keeping to 
the left side, which is bordered by a range of rocks of a reddish-yellow 
colour. Through the whole country, here as in the interior, the com- 
manding heights are generally crowned with some fort (husn) or 
detached square tower (koot), but few of these are occupied by soldiers 
in time of peace. 

The ground gradually rising, we turn north-east, passing the plauta- 
tions of Minaura, and taking the direction towards Bagren, which is 
at a distance of about one hour from Makalla. We could not recognize 
it in the night, but I had been there before. It contains about fifty 
clay houses and huts, made of palm branches, overlooked by the Husn 
Ba Dehman, situated on the side of a hill. Bagren is a favourite place 
ot the inhabitants of Makalla, and many a day they go there, the 
Jem‘adar not excluded, for sport and recreation. Near it, at the bottom 
of a wild and stony ravine, runs a streamlet of real water, and the high 
and rocky banks of this wadi are covered with a wilderness of palms and 
other outgrowth of a luxuriant vegetation, such as bananas, tobacco, 
and vegetables of every kind. Springs trickle down the rocks every- 
where, and their waters are conducted by artificial irrigation to every place 
needed. At the end of the plantations Husn Ghowezi rises on a mighty 
overhanging rock, hollowed out underneath, su as to impart the strange 
impression of a proudly raised head on frail legs. 

Very near to Bagren, about a quarter of an hour, a smaller place 
of nearly the same name is situated, Bageren, also with numerous palm- 
trees extended at the foot of Jebel Beragat, projecting here on our left. 
We are in the broad stony ground of Wadi Sided, which comes forth from 
the mountains before us, turning from here in a curve to the Aiga. This 
is also the place of our camp, which we pitch at the side of a sigaya 
(watering-place) at about midnight. Leaving the place in the next 
morning at 4.30, we are accompanied by several caravans that had 
passed the night at the same spot. We proceed by Wadi Sided, which 
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is shortly joined by Wadi Beragat, coming from the right side of Jebel 
Beragat. Our direction cannot be ascertained ; it is continually changing. 


In the north, Jebel Mawaz can be seen, a mountain range of considerable 


height, apparently in the direction west to east. Wadi Mawaz descends 
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from it, entering Wadi Sided, and enlarging it considerably. At 6.30 a.m. 
Harshiyat is visible in the east, with numerous palm-trees and some 
watch-towers on the surrounding hills, in the broad valley of the same 
name, which descends from the northern mountains, and goes suuth-east 
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to the sea. Beyond Harshiyat we go east, afterwards north and north- 
east. We see from our road in succession El Hauwa, Jewabiyat, Dikdak, 
Bir Selah, all of them small places with more or less plantations. After 
an hour we descend Wadi Hathba, about 300 feet broad, pitching the 
camp in its bottom at 8 a.m. 

Continuing our way at 3.30 p.m. in a north-easterly direction over 
rising ground, we soon arrive at a stony plain, bordered by ranges of 
low hills, with high mountains looming in the west, called collectively 
Haida-Nuima. Our direction remaining unchanged, we perceive at 5 p.m. 
on our left at some distance another high range of mountains, the name 
of which is Ba Jembog. After a quarter of an hour we ascend a steep 
acclivity, an arduous task for the camels, and reach a wide plain strewn 
with black stones ; an hour later the stony bed of Wadi Riyan presenting 
itself in a southern direction. It comes from the northern mountains, 
and I was told that after a heavy rain its waters reach the sea, At 
6.30 p.m. we encamp in a branch of this wadi. 

Next day we leave shortly after 3 a.m., marching along Wadi Riyan, 
and approaching the high mountain-chain of the Tokhm. The camels 
being sent by another way, we ascend by a nearer path the akaba— 
that is, a steep ascent or descent of a mountain—of the Tokhm. Having 
reached the height, we next descend a little, and, at 5 a.m., march over 
very rough ground among gigantic stone blocks, along deep precipices 
in a north-westerly direction between two mountain ranges 
left, the Tokhm ; on our right, the mountains of Ghail Ba Vezir. 

After an hour we reach the wild Wadi Ershenit, in the bottom of 
which is a small village; in its neighbourhood a few palm-trees and 
vegetables are cultivated. At 7 a.m.on our right the Wadi Howera, 
here very narrow, apparently running from east to west. Here we 
camp. Barometer, 28°38 in.; at Makalla, 29°16 in.; thermometer in 
the shade, 100° Fahr. 

At 4.15 p.m. we go on in Wadi Howera in a westerly direction. On 
the left of our road, north-north-east to south-south-west, is a con- 
siderable mountain-chain, called Geran, having the aspect of a huge 
stronghold, which I estimate to be 2000 feet above the valley. 

Next day, setting out in a westerly, respectively north-westerly, 
direction, we cross after an hour Wadi Reheba, apparently a tributary 
to Wadi Howera from the left. After this a plain, and, rising behind 
it, a high and steep mountain-chain, Shedba, apparently in a south- 
westerly direction. After having passed by several small wadis, we 
finally pitch camp at 8 a.m. in Wadi Abut. Here we are surprised in 
the afternoon by a very violent thunderstorm, combined with a heavy 
rain lasting all night. 

Next day we leave at 7 a.m. Having passed several small wadis, 
we take a northerly direction, marching in the midst of a plain, 
surrounded by low ranges of hills. To the east is the mountain-chain 
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called Serhan. We approach Wadi Howera from the left, descending 
into its bed, bordered on both sides by steep walls of yellow sandstone, 
great blocks of which are scattered in the watercourse. Several narrow 
streamlets of water run in it; direction west. We encamp till 3 p.m., 
when we continue in a westerly direction in Wadi Howera. After an 
hour, on our right Jebel Kermum rises to about 1200 feet above the 
valley. Later on a high chain of mountains, running apparently from 
south to north, becomes visible—Kor Saiban. Shortly after on the left 
Jebel Howera rises to about 1800 feet above the valley; and to the 
south before us, Jebel Aram, about 3000 feet high; direction south- 
west. We encamp in Wadi Smur, which enters Wadi Howera from 
the left. 

Next day, setting out at 3 a.m. in a north-westerly direction, a high 
mountain, Karn Mendub, rises before us. We turn north, keeping it 
on our right. Afterwards the road takes alternately a northerly and 
north-westerly direction. At 5 a.m., on our right we see a high and 
steep chain of rocky mountains, the highest tops of which are called 
Shedba and Yaara. Shortly afterwards we take the direction of the 
distant wild and high mountain-chain of Hegga, at the end of the large 
Wadi Hegga, the latter entering Wadi Howera on its northern side near 
Jebel Hesusa, a single elevation, forming an angle common to both 
wadis. On the east, at a moderate elevation, a small place, Girwid, with 
numerous palms, becomes visible. 

The region of Wadi Hegga is considered by the Bedwins as contain- 
ing gold and lead. Of course I cannot judge. I only saw that the 
interior of the rock, the crust of which made it appear to be a yellow 
sandstone, was to a very considerable extent clear transparent quartz, 
and the extremely fine sand with which the valley is covered far and 
wide here must be the result of its disintegration. Going on in the 
afternoon in Wadi Howera, the direction alternating from north-west 
to south-west, we see before us Jebel Halfa, a very steep mountain- 
chain, accompanying us in a north-westerly direction. Then on our 
right Jebel Ghail, of the same character, running north. The ground 
gradually rises, and at 6 p.m. we pitch camp in Wadi Howera in front 
vf the palms of Ghail Halka, rising on its right bank in terraces to 
a considerable height. On our left were perpendicular walls of a very 
soft sandstone. 

Next day we begin to ascend the akaba of Ghail from Wadi Howera. 
The valley becomes very narrow, between gigantic blocks, the palms 
of Ghail accompanying us for nearly half an hour. The road winds 
upwards in a continual zigzag. The highest mountains, bordering the 
valley on both sides, are called Battih or Bartih. We encamp at 6 a.m. 
on a flat spot, overtopped on all sides by steep mountain-walls. 
Barometer, 24°82 in. From our camp Jebel Hegga is situated east 103°; 
the Kower or small Kor south to south-west; at the side of the wadi, and 
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behind it, surmounting it by far, south-west 200-250°, the wall of the Kor 
Saiban. This entire mountainous district in the upper course of Wadi 
Howera is called Ghail and Halka. In the afternoon we continue our 
way on in Wadi Howera ina westerly direction, Kower and Kor Saiban 
being in front of us. After one hour Jebel Battih lies just before us ; 
we follow a north-westerly branch of it, and reach, after one hour more, 
Battih, a small village of about twenty houses at its foot, with a few 
palms and two elevated forts. The valley runs here in a rather 
northerly direction—on its left, Jebel Battih; on its right, Jebel Tabah 
or Tabeh, of nearly the same formation. 

On the following day, setting out at about 4 a.m. in a northerly direc- 
tion, we first ascend Jebel Battih on the left side of Wadi Howera, the 
direction of which is north-west. After an hour we see from its right Wadi 
Riyema join it, coming from north-north-east. We descend to the bed of 
Wadi Howera, making our way now over its pebbles and stones, marked 
by a white crust formed by the action of the water, and now on one of its 
banks, continually crossing it from one side to the other. At 7.30 a.m. 
we ascend the last acclivity, and reach the large plateau called the Jol 
or Magad, surrounded in a wide are by elevations, which are surmounted 
in the south-east by the chain of Kor Saiban. The surface of this whole 
plateau consists of a crystalline limestone in thick plates, several layers 
one upon the other, resting upon a reddish rock of volcanic origin, as 
may be seen wherever the waters have torn away the upper layers, 
hollowing out a way for themselves. This plateau is the watershed 
between the wadis flowing south to the sea, and those going north and 
discharging themselves into the large Wadi Masila. The number of 
wadis rising here is very considerable, and the name of those we met 
in our road, and other particulars, can only be given at more length in 
the detailed account which is soon to appear in book form from the 
press of Mr. E. J. Brill at Leiden. The Jol is occupied everywhere by 
low platform hills, which, when ascended, give the idea of a further 
story, a perfect level surrounding us again. We marched on this vast 
plain, which generally creates a feeling of extreme desolation by its 
lifelessness and the scantiness of its vegetation, mostly in a north- 
westerly, partly in a westerly direction, and reached on the evening of 
the third day its border towards Wadi Doan. 

If there is anything fit to destroy the suspicion that Wrede might 
not have penetrated these regions, but given us reports collected from 
natives, it is the fine description he gives of the view of Wadi Doan 
from the height of the Jol. We descend from the right side by Wadi 
Mishergi, a wild ravine, filled everywhere with loose boulders, and 
apparently passable only for the waters. We reach Wadi Doan opposite 
Sif (not Seif), a town under the Amudi sheikhs, the same place where 
Wrede was suspected as a spy and forced to return. 

Next morning we set out at 5 a.m., after having engaged for greater 
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security two other Bedwin sayyirs of the Amudi and Sari tribes. 
Along the fertile ground of Wadi Doan, covered with plantations of palm- 
trees and Dom (Rhamnus nabeca), After half an hour, on our left, Wadi 
Gaidun (not Qahdiin), with plantations which extend for miles, The 
town of the same name is not visible; in it is the tomb of the revered 
first sheikh of the Amudis, Said bin Isa el Amudi. Other wadis follow 
on both sides, generally with plantations and small towns at their 
entrance. Shortly after 8 a.m. we encamp in Wadi Arsima. From 
here we see the elevated rocks of Hajaren directly north. In the 
afternoon we march again through Wadi_Doan, reaching the far-extended 
plantations of Hajaren after about two hours. The town is situated 
on the side of a mountain, the name of which is Munesur, and its husn 
on a steep rock looking down Wadi Ghabr which flows north-east, and 
unites with Wadi Doan just before Meshhed Ali, situated about three 
hours from here north-north-east. 

I delivered my letters from Makalla to the Nagib Abdallah Ambarik, 
one of the Kaaity family, and was welcomed and lodged. After one 
day’s rest I undertook a trip to Meshhed Ali, which belongs to the 
sayyid family of Hadun, to whom one of them, Sayyid Husein bin Omar, 
living near Hajaren, and considered a great saint, favoured me with an 
introduction. Our way is in the Wadis Ghabr and Doan. At the end 
of two hours, at the foot of the left-sided Jebel Naam we come upon 
ruins of an aditic town, of which some house-walls, erected from con- 
siderable blocks of hewn stone, are pretty well preserved. There are no 
inscriptions here. Farther on more ruins, but of smaller stones, so as to 
justify the opinion that they are less old. Approaching Meshhed Ali, 
we turn to a structure covered with cupolas, and containing the tombs 
of the Welis Ali bin Hasan and his son Hadun, besides that of an inferior 
sheikh. From this Sayyid Ali the city received its name, and there is 
a pilgrimage every year to his tomb. In order to show me the ruins of 
Ghaibun, mentioned by Wrede, one of the sayyids accompanied me to 
the place. Wadi Ghaibun is connected with Wadi Mikh, but does not 
reach Wadi Doan. The ground covered by the rnins is very extensive, 
and a great city it must have been when it was destroyed or left by its 
inhabitants. I did not find the royal tombs reported by Wrede, and no 
complete house at all, but several well-preserved walls of houses, and 
some fragments of stone with Himyaritic characters clearly visible, 
though of no coherent meaning. I took a few of these fragments, and 
carried them to Berlin. No doubt systematic excavations would give 
more valuable results. 

I returned to Hajaren the same night, and set out for Shibam the 
second day after this trip, passing Meshhed Ali another time, but with- 
out stopping there. Behind Meshhed are other extensive ruins of former 
stone buildings, but the stones used cannot be said to be in the least 
gigantic, or aditic, as the Arabs have it. Wadi Doan runs here along 
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the left mountain range, Wadi el Ain along the right in a large 
curve. After an hour, at some distance on the left is Ghabden, with 
considerable plantations. At 10.30 a.m. we dismount at the house 
of a Sheikh ba Vezir, at’ Adib, a poor place in the Wadi of the same 
name. 

At 3 p.m. we continue in Wadi el Ain, direction north-west to north- 
north-west, three wadis running here in the same valley-ground, one 
parallel to the other: Wadi Doan, Wadi Adib, and Wadiel Ain. After 
three-quarters of an hour Wadi Adib enters Wadi el Ain, and we proceed 
in the latter. On our right is the mouth of Wadi Jemale, with a town 
Rodha and numerous plantations of palms. We pass many other towns 
on the right, all of them with well-cultivated surroundings: Sedba, 
Kerany, Bedra. Near this place Wadi Amd bursts out from the left 
mountain range, in order to unite with Wadi Doan north of us. Other 
cultivated places follow. Having passed into Wadi Hora, running 
parallel with Wadi el Ain, we reach the city of Hora, with a large husn 
on the top of a steep mountain. We dismount at a private house, where 
soon the governor of the places comes, to offer the usual welcome. Hora, 
as well as Shibam, belongs now to the Kaaitys. 

But I have far exceeded the space kindly afforded me, and must 
come to an end. From Hora I turned to Hota, which is the proper name 
of the town, whilst the usual designation, El Katn, is that of the whole 
district in which Hota is situated, and which is a very fertile one, pro- 
ducing every kind of trees, vegetables, jowari, and even wheat. The 
soil is carefully irrigated from wells, and the water-channels run 
everywhere. Here I met Jemadar Selah bin Mohammed bin Amr el 
Kaaity, who treated me with a gentlemanlike and kind hospitality. 
Having stayed with him one day, I proceeded to Shibam, the capital 
proper of Hadramaut, of about 6000 inhabitants, situated amidst well- 
cultivated environs. Shibam is a narrow-built town; its houses are 
large, its streets dirty, and it is surrounded by a clay wall. Very near 
Shibam begins the dominion of the Kathiris, the bitterest enemies of the 
Kaaitys. Therefore, in order to pass to the territory of the latter, a 
guide of the Kathiri tribes must be procured. After having got the man 
required and two camels, I set out for Saiun and Terim, the principal 
cities of the Kathiris. The way, generally east, leads by the great 
valley Masila, called here Serr-Masila, a large Wadi Serr having 
entered from the north between el Hota and Shibam. It would be 
useless to give names only. In short, I reached Saiun, extending far 
along on the right of the valley, with many gardens and numberless 
mosques in it, and surrounded by extremely well-cultivated ground, in 
about four hours, and was invited to see the Sultan Mansur bin Ghalib 
bin Muhsin el Kathiri, who reigns here, while his brother Muhsin, whom 
I had not the pleasure to see, lives at Terim. The sultan received me 
politely, though not in a very friendly manner, and gave me, at my 
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request, one of his slaves as an escort to Terim. I soon left for Tariba, 
having got an introduction to the Sheikh Bu Bakr Zubedi at that place, 
and was very hospitably received by him. ‘Tariba is at a distance of 
44 hours from Saiun, and the whole district is extremely fertile, the 
soil being laboriously cultivated. From Tariba I turned to Terim, 
reaching it after about 4 hours. Sheikh Bu Bakr had given me an 
introduction to the Sayyid Hasan bin Aluwi bin Shehab, at Terim, who 
is an enlightened man, having lived for many years in Java. He 
received me well, but was intimidated by his sayyid brethren, who 
threatened even to destroy his house, if he would not turn the Kafir out. 
He did not want to do so, but after I had perceived the sultan to be 
powerless, and not inclined to protect me against the sayyids, I made 
up my mind to leave immediately, but not before the sayyid had afforded 
me from his ghulb—a small square tower on large houses—a survey of 
the town, and given me valuable information about it and its surround- 
ings. 1 returned the same day to Tariba, and the following to Shibam, 
where | was again well received. 

My return to Makalla was by Wadi bin Ali, going there to a place 
Mesanat; from here by the Akaba el Herma up to the Jol. Down 
again by the Akaba Gerosa, a very wild wadi, to Ghail Omar, a fertile 
place at the junction of Wadi Gerosa and Odym. Here I found aditic 
luildings, but no inscriptions. Then along Wadi Odym, which is very 
well cultivated in its whole length, to Sah, where we took new sayyirs 
trom the Hamumis, one of the Ma‘ri, the other of the Yememi tribes. 
We continue in Wadi Odym, till we have to ascend the akaba of Jebel 
el Ghuz, leading again to the Jol, which shows the accustomed character. 
Then the Figra, an aggregate of mountains with several names, must 
be surmounted with many hardships, till at last, after an arduous 
descent, we go astray in one of the wild pathless wadis. Finally we 
get out of the difficulty and reach Nega, a small town, the environs of 
which are highly cultivated. Besides, the Jem‘adar is boring here, near 
Wadi Riyan, for coal, in which work he had reached, at the time of my 
stay, a depth of about 130 feet. Samples of the coal obtained were 
shown to me, apparently of inferior quality. The road from Nega to 
(shail Ba Vezir leads for 1} hours under palms in the most luxuriant 
vegetation that can be seen, yielding every produce wanted. The 
tubacco cultivated here is highly prized. Setting out from Ghail early 
in the morning, I passed the night in the valley of Harshiyat, and 
arrived at nine o'clock in the next morning at Makalla, which I 
entered while Jemadar Munassar, having taken in the mean time his 
residence there, rode out of it with solemn pomp, followed by his retinue, 
in order to pass a holiday at Bagren. 








GEOGRAPHICAL WORK IN CANADA IN 1893.* 


Neary all the geological work of the Geological Survey of Canada 
implies a certain amount of concurrent geographical work; for even in 
the better-known parts of the country the existing maps are seldom 
sufficiently accurate or detailed enough to serve without addition as a 
basis for the geological features. When, however, reconnaissance 
surveys are carried into new districts, the geographical part of the work 
frequently becomes as important as the geological. During the season 
of 1893 a larger proportion than usual of such exploratory surveys was 
undertaken, and their aggregate result, when properly laid down, will 
serve to add very materially to the existing maps of the northern part 
of the dominion. 

The following is a brief note of the more important of these surveys. 

A geological and geographical reconnaissance survey across the whole 
width of the Barren Grounds has been successfully executed by Mr. 
J. B. Tyrrell during the past summer. When on Athabasca Lake, in 
a previous year, Mr. Tyrrell had acquired such information as was to be 
got from the Indians about their hunting-routes into the Barren Grounds. 
They reported the existence of a river of some size beyond the height 
of land, which flowed to the north-westward, and, as they supposed, into 
Hudson Bay. This, it appeared, might probably afford a means of 
making the desired exploration. 

Leaving Ottawa in the spring, Mr. Tyrrell travelled with canoes 
from Athabasca Landing, near Edmonton, to the east end of Athabasca 
lake, which was to be his initial point. The lake was left about the 
end of June, and a river, named Black River, was ascended to its head’ 
in a small lake. A local Indian, who had been taken as a guide for this 
part of the journey, deserted after a couple of days, but after some 
difficulty a portage route was discovered to a stream which was believed 
to be that previously reported. The Peterborough canoes, in which the 
journey was made, were accordingly launched on this new river, and its 
descent was begun. It was surveyed as the expedition progressed, and 
after a winding course of about 800 miles it was eventually found to 
discharge into the head of Chesterfield Inlet, which was reached about 
the 1st of September. 

It was now necessary to make all convenient speed to Fort Churchill, 
the nearest outpost where supplies of any kind could be obtained. A 
running survey of Chesterfield Inlet, some 200 miles in length, and of 
a considerable part of the west shore of the northern part of Hudson 
Bay, was made en route ; but so much delay was experienced from storms, 
during which it was impossible to proceed along this open coast in light 





* Communicated by Dr. George M. Dawson, C.M.G. 
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canoes, that when still 250 miles from Fort Churchill it was found 
necessary to abandon further surveys. The provisions of the party 
being exhausted, a ciche was made of all camp equipages and instru- 
ments, and it was attempted to reach the fort in a couple of light canoes. 
On October 16 the ice formed along the shore, and the remainder of the 
route had to be pursued on foot. During the whole journey along the 
shores of Hudson Bay the party suffered considerable hardship from 
want of food; no game of any kind could be procured. From Fort 
Churchill the return journey was continued to Winnipeg as soon as the 
rivers and lakes became sufficiently well frozen to admit of winter 
travel. Winnipeg was reached about the Ist of January. 

Mr. Tyrrell has not yet had-time to make any report of his work, 
but his account of the geography and geology of the previously unex- 
plored part of the Barren Grounds will be looked forward to with much 
interest. 

An important exploration through the practically unknown interior 
of the great Labrador peninsula has been accomplished by Mr. A. P. 
Low, who left Lake St. John on June 17, with a supply of provisions 
for the entire season (which it was necessary to carry with him), for 
Lake Mistassini. Thence, by way of the upper waters of the Rupert 
River, the East Main River was reached. This was ascended for 
some distance, and then, by means of portions of some of the branches 
of this river, with numerous intervening portages, the upper part 
of the valley of Big River, which also flows into Hudson Bay, was 
gained. This was followed down for a short distance to Nichicoon Lake, 
30 miles in length, where there is a small trading outpost of the 
Hudson’s Bay Company. From Nichicoon a devious route, with many 
portages, was followed to Lake Caniapiscow, 40 miles in length. 
From this lake South River, flowing to Ungova Bay, discharges. In 
the descent of the South River many wild rapids and several high falls 
were encountered, and in one of these a canoe was lost with much of 
the remaining provisions of the party, but fortunately without any loss 
of life. 

The distance traversed from Lake St. John to Ungova Bay was, by 
the route followed, more than 1200 miles, of which 750 miles lay through 
a country previously unsurveyed. Mr. Low’s route has been laid down 
partly by means of the micrometer telescope, partly by track surveys 
checked by sextant observations. 

Most of the country crossed was found to be occupied by granitic 
rocks, with gneisses and crystalline schists referable to the Laurentian 
system; but the lower part of South River, for 120 miles along its 
course, traverses an area of Lower Cambrian rocks, like those of the 
Manitounuck formation of Hudson Bay, abounding in hematite ores. 
The Laurentian rocks recur before the mouth of the South River is 
reached. Mr. Low’s observations lead him to believe that the central 
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parts of the Labrador peninsula constituted a great nevée during the 
Glacial period, and the direction of glaciation was found to be to the 
northward after passing the height of land. 

The country travelled through is by no means so entirely barren as 
had previously been supposed. Much of it is well wooded, though the 
trees are of small size. 

On reaching Ungava Bay, Mr. Low, finding a great scarcity of pro- 
visions to prevail there, took advantage of a steamer belonging to 
the Hudson’s Bay Company, to proceed to Hamilton Inlet, on the east 
coast of Labrador, where he is now wintering, and whence in the spring 
he will set out on a second line of exploration, from east to west. 

Mr. R. G. McConnell spent the past summer in carrying out a pre- 
liminary geological exploration of the Finlay River, which in reality 
represents the main upper stream of the Peace River to the west of the 
Rocky Mountains. This involved a concurrent geographical survey 
through the region, and has resulted in the correct delineation of the 
Finlay from its mouth, in approximate latitude 56°, longitude 124°, to 
its source in Chutade Lake. Though indicated on previous maps, the 
course of the Finlay has heretofore been laid down in the vaguest way 
only.* It is now found to follow, for about 150 miles, the line of the 
remarkable valley which everywhere appears to lie to the west of the 
Rocky Mountain range proper.t Further up, its main stream enters 
this valley from the westward, after having pursued a circuitous course 
to the north from its source, through a very mountainous country. 

The upper portions of the Finlay are extremely rapid, so much so 
that the canoes were abandoned eventually, and Chutade Lake was 
reached by crossing an intervening range of mountains on foot. 

The geological formations met with in this region are very varied. 
In the continuation of the Rocky Mountains proper, to the east of the 
Finlay, they extend from the Triassic to the Lower Cambrian; and 
these mountains very closely resemble, both in composition and structure, 
that part of the same range which is crossed by the Canadian Pacific 
Railway five degrees of latitude to the south. Further west, granites, 
gneisses (probably Archean), and Cambrian rocks were found; also a 
great series composed of green and blackish schists and old eruptives, with 
associated limestones and serpentines, resembling the Cacte Creek rocks 
of Southern British Columbia. There are here the gold-bearing rocks. 
Strata referred to the Cretaceous were also found, as well as some which 
are probably of Tertiary age. 

The Omineca district is drained by a western branch of the Finlay, 
and here for a short time gold-mining was actively prosecuted, but has 


* See Butler, “ Wild North Land,” p. 275. 
t See “ Descriptive Sketch of the Physical Geography and Geology of Canada” 
p- 34. Geological Survey of Canada. 1884. 
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now become much reduced in importance, owing to the impossibility of 
introducing appliances for the working of the more difficult and poorer 
ground on a large scale. There is reason to believe, however, that 
extensive placer mining may eventually be made very remunerative 
in the Finlay valley, while the quartz reefs have not yet even been 
touched. 

Another exploration which has yielded geographical results of some 
interest is that carried out by Mr. J. McEvoy, who, after examining 
the geological features of a part of the West Coast, near the southern 
end of the Alaska “coast strip,” ascended and surveyed the Nasse River 
for some distance, and eventually left that river with the intention of 
proceeding overland to the northward to the Stikine River. Though it 
proved to be impossible to complete this journey with the means at 
disposal, some useful information respecting that part of the province of 
British Columbia to the east of the “ coast strip” was gained. It was 
found, in the course of this work, that that part of the Nasse above tide 
water is quite incorrectly shown on all existing maps. A lava flow, 
which has long been reported to exist on the Nasse, was examined. It 
was found to be, as affirmed in local Indian traditions, of recent date, 
probably not more then a couple of hundred years old. The river was 
at one time blocked by it, but has since cut through, forming a small 
cation. This is the first known instance of a post-Glacial eruption in 
British Columbia, for, though basalts and such rocks abound, they are 
elsewhere of Tertiary date, or older. 

In the course of geological work undertaken by Mr. D. B. Dowling, 
to the east of the southern part of Lake Winnipeg, considerable 
lengths of some rivers and numerous lakes were surveyed for the first 
time. 





THE TREELESS PLAINS OF THE UNITED STATES. 
By JACQUES W. REDWAY. 


Not the least interesting feature of the bruad valley between the 
Appalachian fulds and the Western Highlands of the United States is 
that vast area that practically is a treeless region. The area in question 
extends from the timber belt that in the north crosses the northern tier 
of states as far south as the “ Cross-timbers ” of Texas. 

It must not be assumed that this region is absolutely timberless, how- 
ever. East of the Mississippi River there are many small areas covered 
with deciduous trees ; besides, there are the forest-covered flood-plains of 
the numerous streams. West of the Missouri River, however, the forests 
decrease rapidly, not only in area, but in the number of species as well; 
and on the level plateau commonly known as “ The Plains,” there is 
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little or no growing timber save the few straggling cottonwoods that 
grow along the stream beds. 

Various theories have been advanced to account for the absence of 
forestry in this region. Professor Lesquereux is of the opinion that the 
soil of the treeless regions, being mainly of lacustrine sediments, possesses 
too much acidity to support tree-growth. Professor Winchell believed 
that the germs of arborescent forestry were destroyed at the time of the 
last Glacial epoch. Professor Whitney advances the theory that the 
extremely fine texture of the soil is unsuited to the growth of trees, and 
points to the fact that the forest areas are nearly coincident with the 
Glacial gravels. In a paper before the British Association, Mr. Miller 
Christy takes the ground that the absence of forestry is due to prairie 
fires. 

That there is something in each of these theories supported by facts 
cannot be denied; that no one of them is sufficient to account for the 
problem is also equally evident. Mr. Christy attacks the opinion of 
Professor Lesquereux by claiming that trees once planted in the treeless 
regions grow readily. This is true only in part. They grow in the 
sedentary soils, but they do not thrive nearly so well as in the gravelly 
soils. Whether their feebler growth is due to the acidity of the sedentary 
soils, however, isa question that Professor Lesquereux fails to demon- 
strate. The sandy area along the Atlantic coast is highly acid in a 
chemical sense, while the shingly soil of the Hauteurs des Terre is as 
positively basic; yet each area is densely covered with conifers. The 
sandy soil of the coast, however, is not sedentary, like that of the 
prairies. 

Professor Winchell has urged the opinion that all germs of arbore- 
scent life were destroyed during the Glacial epoch—for which he has been 
unjustly and undeservedly criticized. A moment’s consideration will 
convince any impartial critic that no vegetation could survive a burial 
under one hundred feet or more of detritus. It is by no means certain, 
however, that while Glacial detritus destroyed some existing species, it 
did not disseminate others. The flora of the higher summits of the 
Adirondack and the White Mountains is an instance in question. These 
summits were above the highest level of glaciation, and they abound in 
species that survived the Glacial epoch. Moreover, although they sur- 
vived at the summits in this locality, they disappeared from the lower 
slopes and the valleys. They perished during the long Glacial winter. 

The opinion advanced by Mr. Miller Christy, in support of a theory 
that the treelessness of the prairies results from prairie fires, seems at first 
to be a tenable one. There are, however, fatal objections to it. In the 
first place, fires will not exterminate forestry, even if the aerial growths 
of the latter be burnt off yearly. If the roots of trees are in the soil, 
neither prairie nor forest fires will destroy them. The fires will destroy 
that part of the growth above the ground, but the roots, in the mean time, 
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are simply storing up energy for the future. In California there are large 
areas now covered with dense growths of manzanita and other trees that 
were formerly bare of vegetation. Year after year the fires started by 
the Indians kept these areas denuded of forestry, and smooth as the 
surface of the prairies. But when the Indians were supplanted by the 
white settler, there was an end to the fires. The long dormant forestry 
sprang into activity at once, and soon covered the slopes and mesas with 
a vigorous growth. The fires had not destroyed the species; it had 
simply kept the growth of the trees below ground instead of above it. 
In many instances the underground growth formed a continuous matting 
of knots, gnarls, and buttocks, extending over many acres in area. As 
a matter of fact, no small part of the fuel used in the southern part of 
California is obtained, not by cutting the trunks and branches of trees, 
but by digging out their enormous overgrowth of roots. 

A similar development of root-growth is noticeable, not only through- 
out much of the area of the Appalachian Highlands, but in the Western 
Highlands as well. The removal of the pine timber from the wooded 
slopes is followed by a growth, not of pine, but of scrub oak. A large 
part of the forest lands of Pennsylvania, formerly covered by conifers, 
is now timbered with oak; the same is true of considerable areas in 
Washington and Oregon. As fast as the merchantable pine, fir, and 
cedar fell before the woodsman’s axe, the long-dormant roots of the oak 
waked into new life and availed themselves of their opportunity. 

Now, the cause of this supplanting of one species by another * is not 
a difficult one to find. Fora long period, possibly in Quarternary, cer- 
tainly in Recent times, the two species have struggled for sole possession 
of the soil. When by reason of fire or other cause the aerial growth of 
one was destroyed or checked, the other, which in the mean time had 
been storing up energy in the form of root-growth, began to expand this 
energy in a vigorous above-ground growth. And so the two species 
have survived all the attacks upon them, whether by natural or by human 
agencies. 

Thus we must admit that prairie fires are utterly unable to account 
for the treeless condition of the prairies. Moreover, how can we account 
for the escape of the grass itself from destruction if the burning of its 
aerial growth destroyed the invading forestry ? 

Professor Whitney is, I believe, the first to point out the fact that 
the forestry of the United States, the coast belt excepted, is confined 
almost wholly to the gravelly soils. In the main this is the case with 
respect both to the stream and the Glacial gravels. It is also true of 
the mountain slopes. The sedentary soils, on the contrary, are free 
from forestry. 


Now, I cannot quite agree with Professor Whitney in assuming that 


* IT have many times heard it declared a special act of creation.—J. W. R. 
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sedentary soils will not support forestry. As a matter of fact, they will ; 
but they will not readily support the species that in Quarternary and 
Recent times have been extending their area southward ; nor am I at all 
sanguine in expressing a belief that glaciation had any direct effect in 
the distribution of the forest areas of the United States. If, however, 
for Glacial we substitute Champlain times, the case has a different 
aspect. Both now and in the past, water has been an important, if not 
the chief, agent in the distribution of trees. The flood-plains of rivers 
are tree-covered, not because of their gravelly soil, but because running 
water has scattered the seeds of those same trees over the flood-plains. 
In the same manner, many of the younger timber-growths of the prairie 
states may be traced directly to inundations. Not only can the origin 
of the inundation be determined, but the outlines of the area covered by 
the flood are equally well defined. Only a few years ago I saw a case 
in illustration. Between Sos Angeles and San Pedro, California, is a 
low plain so recently lifted above sea-level that the bones of marine 
animals caught in the detritus have not yet lost their organic constitu- 
ents. Excepting the willows along the banks of the Santa Ana River, 
there was hardly a stick of timber growing in the entire plain. But in 
the seventies, during an unusually rainy winter, the Santa Ana rose above 
its banks and inundated an area many square miles in extent. The 
flood carried with it the seeds of a species of willow unknown in the 
immediate locality, and in the course of a few years the inundated area 
was covered with a forest of willow. 

Now, the reason that no trees are found in the treeless region of the 
great central plain of North America is mainly because forestry has 
never been brought to the plains in question. In other words, water 
has been the chief agent in the distribution of trees, and the treeless 
regions are the greater part in regions that have not been disturbed by 
physiographic agencies. From the southern limit of glaciation to the 
made lands along the coast of the Gulf of Mexico, the central plain of 
the United States is the level bed of a Paleozoic sea. Excepting such 
places where the streams of Champlain times have cut channels through 
the upper strata, the surface of this vast plain is undisturbed; it is at 
once a sedentary soil of Silurian disintegrations and a Quarternary 
epoch. Throughout much of its extent it is treeless, not because of prairie 
fires, nor yet of unwholesome conditions of the soil, but from the simple 
fact that the seeds of forest trees have never been distributed over its 
surface at fortuitous times. Prairie fires have doubtless had more or less 
to do with retarding the distribution of forestry ; so also have unwhole- 
some conditions of the soil. Neither condition, however, is sufficiently 
potent to prevent the emboisment of a treeless area; it is still less able to 
deforest a timbered area. The hardier species, such as the pines and 


the oaks, will withstand almost any treatment excepting prolonged 
drought. They are easily accliwatised ; they are with difficulty extirpated. 
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Had the treeless regions ever been the habitat either of these or of other 
species, some traces of their growth would be found in the soil. But 
nowhere can any evidence of their existence be found. And the reason 
therefor is plain—the area in question was never timbered. 





THE GREAT EARTHQUAKE IN JAPAN.* 


Tue scene of the great disaster in the autumn of 1891 was the low plain 
of the twin provinces of Mino and Owari. This flat has the appearance 
of a basin bounded by mountains, except at its rim on the suuth, which 
is open to the Bay of Ise. Lake Biwa is separated from the plain by 
the meridional ridge of Suzuku, built up of paleozoic formations. The 
primary strata dip towards the north-west, and their strike is north to 
south. At the north-west corner of the plain the strike changes to 
north to east, then east to west, and finally, at the north-east corner of 
Mino, north-easterly far into the mountainous province of Hida. 

The twin provinces are bounded on three sides by masses of moun- 
tains, and in their centre lies a monotonous plain inclining slightly 
towards the foot of the Yoro ridge. The formation of the plain is 
largely due to sediment deposited by the River Kiso. It is generally 
supposed to have once been an immense swamp; now it is foremost 
among the rice-producing districts of Japan, the chief commercial 
centres being Nagoya, Gifu, and Ogaki. The low-lying tracts ex- 
perienced the shocks to the greatest degree, not because they were at 
the epicentre of the earthquake, but because of the sandy nature of the 
ground—the deposit of the Kisogawa. The deposits of the Rivers Ibi 
and Nagara are heavier; the western part of the plain is composed of 
their silt, and that district received but slight damage from the earth- 
quake. The north of Mino is a mountainous region, and the valleys 
there are not attributable to mere erosive agencies, but to deep-seated 
dislocations in the Earth’s crust. 

It was on October 28, 1891, at 6h. 37m. 11s., that the first and by far 
the worst shock was experienced. In the alluvial plain, especially near 
Nagoya, the ground was riven with myriads of fissures, small mud 
volcanoes being thrown up along the Shonaigawa. Near Nagoya 
fractures appeared in the banks of the river, and a bamboo grove 
slid 60 feet back, the bamboos and trees remaining upright. From 
Nagoya to Gifu there is a nearly continuous street of 20 miles, and 
along its whole length every house was overthrown. Gifu, the 
provincial capital, was for the greater part overthrown ; Ogaki, Kasa- 

* “The Cause of the Great Earthquake in Central Japan, 1891,” by B. Koto, px.p. 
Professor of Geology, Imperial University. Reprinted from the Journal of the College 
of Science, Imperial University of Japan, 1893. 
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matsu, and Takegahana shared the same fate. Even greater convulsions 
occurred in the mountainous district of Mino, traversed for 40 miles by 
a new line of fault, where everything that lay near the great throws of 
strata was destroyed. The mesoseismic area includes all the plain of 
Owari and Mino, the mountainous district in the latter, and in Echizen. 
By the disturbance in October the land became a sea of waves, the 
movements being greatly magnified in the soft alluvial plain. Here 
the waves were short and rapid, and overthrew the strongest engineering 
structures. 

The damage was well-nigh complete in the epicentral district, 
which included Mino and Owari, about 4200 square miles. The 
seismic area of the second order reached as far as Kobe on the west and 
Shizuoka on the east, about 18,000 square miles, and here several houses 
fell, walls, bridges and embankments were damaged. In the seismic 
area of the third order (20,000 square miles), walls were fissured, 
crockery fell off shelves and clocks were stopped. In the fourth order 
of seismic area (50,000 square miles), disturbances were distinctly felt 
from Sendai in the north to the west coasts of Kyushu. These areas 
are shown by the degree of shading on the accompanying map, copied 
from Professor Koto’s memoir. The earthquake was in fact felt over 
60 per cent. of the surface of the Japanese Empire. From October 28 
to the end of March, the number of shocks felt in Gifu was 2588. In 
Nagoya it was 1495. 

On hearing of the disaster Professor Koto at once started for the 
scene of the earthquake in order to discover any lines of fault that 
might have been produced. In the Neo Valley, which was said to 
contain the origin of the earthquake, he found the conditions of things 
very remarkable. Near Kimbara the sides of the valley had slid into 
the river, and in the upper dale great parts of the mountain slopes had 
slipped away. One feature of the earthquake was the formation of a 
huge earth-rent, which cuts across hills and paddy-fields, raising the 
soft earth into a ridge, like the pathway of a gigantic mole. The 
old Japanese idea that earthquakes are caused by the burrowing of a 
gigantic insect might well be suggested by such a phenomenon, This 
earth-rent was traced for more than 40 miles. It starts from the village 
of Katabira, and runs north-westwards up to Fukui in Echizen, through 
the Neo Valley. In this region there exist a number of shifted lines of 
dislocation, stretching from north-west to south-east across the north of 
Mino. Professor Koto concludes :— The event of October, 1891, seems 
to have been a renewed movement upon one of these pre-existing 
fissures—the Neo Valley line of fault—by which the entire region lying 
to the right of it not only moved actually downwards, but was shifted 
horizontally towards the north-west for from 1 to 2 metres along the 
plane of dislocation. This vertical movement and horizontal shifting 
seem to me to have been the sole cause of the late catastrophe.” 
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In this great earthquake it has been possible to measure the height 
and length of the fault. At Midori the flat bed of the valley was split 
longitudinally and one side was tipped off so that there was an abrupt 
step measuring 18 to 194 feet vertically. In tracing the course of the 
great fault Professor Koto begins with the south end. In Nishi-katabira 
a hill with a monastery which stood on it has slipped down intoa paddy- 
field, which in turn was sharply cut by a line along which the north-east 
side had slightly subsided, and had been shifted horizontally towards the 
north-west for 3 to 4 feet. The action in this case was not a mere 
vertical throw in inclined beds, for the horizontal shifting can be traced 
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ISOSEISMAL LINES OF THE GREAT EARTHQUAKE. 


in perfectly even ground. The line taking a N.N.W. direction crosses 
the bed of the Kisogawa, and at Katsuyama some terraced ground was 
turned over from the very bottom—it appears as if the loose soil had 
been violently jerked off from the solid crust below. The main line now 
points N. 10° W., passing through the villages of Osugi and Nishitabara ; 
after a sinuous curve it crosses the Tsubogawa, and then the Nagara- 
gawa by Toda to Ishiwara. At the town of Takatomi the destruction 
was complete. Near this place a river-bed was considerably lowered and 
the sites of two villages were turned into a deep swamp. Some houses 
on the border of the swamp escaped collapse—a fact which may be due to 
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a low hill which absorbed the wave motion. The fault line goes right 
through the village of Toba to Omori, where the wholesystem of drainage 
was deranged, thence to Kimbara, where it enters the Neo Valley. Here 
there was no trace of the road left, and for days after the first great 
shock, masses of rock fell at intervals from the precipices around. The 
rent now runs east of Hinata to Midori, and here a large road has been 
cut in two, the lower end with surrounding fields having sunk about 
20 feet below the level of the rest and the east half being pushed about 
13 feet northwards. At Itasho the river has become a lake, and at Naga- 
shima the ground was shifted bodily 64 feet forward. At Nogo the rent 
strikes away from the Neo and depressing the upper part of the bed of 
« mountain torrent converts it into a sluggish stream. Ona hill to the 
north the temple of Gongen was overthrown; it was erected in 1673 
and its fall proves how exceptionally violent the recent shock has been. 
The rent proceeds up a side valley to Fujitani. Here the face of 
nature was entirely changed, and this is supposed to be the source of the 
earthquake. A hole from 3 to 7 feet in diameter had existed here, 
said to be of unfathomable depth. Professor Koto believes that the 
sunken gully at Fujitani is only a prolongation of the rent. The earth- 
rent crosses the ridge of Shijugaradake and enters the Shiratani Valley, 
which is stripped of its woods and green slopes. Professor Koto was 
not able to follow the fault line further, but from the reports of 
others it appears that it continues as far as the city of Fukui in Echizen. 

He concludes that the sudden formation of the great fault of Neo was 
the actual cause of the earthquake. “ ‘The backbone of South Japan 
traverses the boundary between Mino and Echizen in the east-west 
direction, the prevailing dips being towards the north. A system of 
parallel, transverse valleys intersects the axis of the mountains, and the. 
Neo Valley is one of these. A sudden falling of the paleozoic strata on 
the right wing along the line of the fault of Neo, accompanied by lateral 
shifting toward the north-west, caused the shaking which constituted 
the catastrophe in Mino, Owari, and Echizen. The effect of the earth- 
quake, or of the faulting which was accompanied by the earthquake, 
was to modify the topography of the country greatly, rendering existing 
surveys practically valueless in some cases.” 





THE CENSUS OF INDIA.* 
By C. E. D. BLACK. 


Tue second general census of India was taken on the night of February 
26, 1891,and in every respect was a very remarkable undertaking. It was 


* General Report on the Census of India, 1891. By J. A. Baines, Census 
Commissioner for India. Presented to both Houses of Parliament. Eyre and 
Spottiswoode (C.—7181). 
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the heaviest enterprise of the sort ever set on foot, and the vast majority 
of the total of 287,223,431 persons, were told in less than four hours, 
while the total cost was at the rate of a little under 15s. per 1000 persons. 
The results of this huge numbering of the people were primarily 
recorded in a formidable series of provincial reports ; but for those with 
less avidity for statistics and only moderate time at their disposal, the 
present general report has been conveniently put together by Mr. Baines, 
Census Commissioner to the Government of India. But even the sum- 
mary is bulky, for it runs curiously enough to just over 287 pages, or at the 
rate of one folio page of printed descriptive text for every million souls. 
Nevertheless it will well repay perusal, for the author has reviewed the 
dry statistics of the census returns with a literary deftness and wealth of 
illustration which might furnish a wholesome example to the compilers of 
British Blue-books, a class of literature which, in its present form, seems 
designed to repel rather than attract purchasers. 

Books on India seem ever destined to commence with the inevitable 
geographical description of the Empire, and perhaps this is even more 
essential in a census report than other works. It is, however, skilfully 
drawn in the present instance, and serves at all events as a useful 
preliminary where a statement of the inclusions and omissions from the 
census returns ranges over an area of such enormous extent and varied 
form. In semi-civilised tracts like the Shan States and the independent 
valleys of Baluchistan, detailed enumeration was impossible. Nepal and 
Bhutan were altogether excluded from the operations, and in the case of 
Manipur, the northern Burma frontier, the Kakhyen country and part of 
Rajputana, the registration was more or less informal. It is satisfactory 
to read that the French authorities gladly co-operated with ours, and 
ordered a simultaneous census of Pondicherry, Chanderr.azore, and their 
other possessions which are enclaves within the provinces of Bengal and 
Madras. Portugal seems to have been disinclined to follow this useful 
example, perhaps because a census of her possessions had been held as 
late as 1887. With the inclusion of these additional territories the 
grand total foots up to 289,187,316 or about one-fifth of the population 
of the whole world, and the largest appertaining to any single country 
with the exception of China. 

Some striking comparisons are made by Mr. Baines en passant. 
Bengal has a population about equal to that of the United States of 
America and Mexico put together. But it is even more surprising to 
learn that the whole population of Brazil, whose area is so enormous, 
could be accommodated with room to spare in the Central Provinces, one 
of the smaller and least important of the administrative divisions of 
India. The mean density of the population of India is 184 per square 
mile, or rather less than that of France which is 188; but the component 
parts differ so widely inter se that a mean is rather misleading. For 
instance, in the case of Oudh, the density is 522, while in Kashmir it is 
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only 31. Closely connected with the question of density is that of the 
pressure of the population on the land. Herein we find ourselves con- 
fronted by serious economic problems hinging on means of sustenance, 
communication, irrigation and other far-reaching and intricate con- 
ditions, admitting of but scanty generalisation in a census review. 
Nevertheless the views of an expert like Mr. Baines cannot but com- 
mand attention, and we note with satisfaction that in his opinion the 
agricultural class (which forms of course the bulk of the population) is 
not pressing too closely on its means of subsistence except in a few special 
localities, viz., part of Behar, in a small tract on the Bombay coast, in 
parts of the Deccan, and in the centre of the Gangetic valley. 

One striking point of divergence between India and England lies in 
the distribution of the urban population. In England, 53 per cent. of the 
whole population is found in the 182 towns of 20,000 and upwards, but 
in India, though there are 227 such towns, under 5 per cent. of the popu- 
lation reside in them. To this extent the large town is less attractive 
in India than with us. It is no surprise to students of statistics to learn 
that after it was decided to restrict the census inquiry to a return of the 
inhabited houses only, difficulty arose as to the definition of a house. 
The variety of structure was so great that a precise definition, such as 
satisfied census authorities in other parts of the world, became an 
impossibility in India. In the Hill tracts one meets with collections of 
leaf-huts that are here to-day and gone to-morrow. Again, there is a 
portable arrangement of matting and bamboo that is slung on a donkey 
by the vagrant classes, though sometimes stationary on the outskirts of 
a village for months together. Then comes the more stable erection for 
the cultivator while engaged in watching his crops, and so on to the 
really permanent abode of the lower grades of village menials, with 
wattle and daub walls which last for years, and a roofing of thatch or 
palmyra leaves, renewed as necessary, before each rainy season. In some 
parts of India a considerable space is walled in with a thick hedge of 
thorn or rattan, and the family expands in separate buildings as the 
sons marry, but all is considered to be a single “ house.” Pitched roofs, 
tiled or thatched are usual in the moister tracts; flat-topped mud or 
brick buildings are almost universal in the dry plains of the Deccan and 
Upper India. Climate and the scarcity or plentifulness, as the case may 
be, of material are the main causes of the diversity of building; while 
social custom and the relative prevalence of the “ joint” or “ divided” 
family life amongst the Brahmanic classes, often determine the interior 
construction and arrangement. 

The increase in population since 1881 amounted to nearly 28,000,000, 
a number exceeding the whole population of England and nearly equal 
to that of Italy. The percentage of increase however is 10°96, and the 
annual rate 9°3 per million, a rate which does not rank high, for in a list 
of twenty-eight of the chief countries of the world, India comes out only 
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twentieth in respect of rapidity of increase of population, New South 
Wales being the highest and France the lowest. The present rate of 
increase, in Mr. Baines’s opinion, is well within the means of subsistence 
of the people of India. 

One of the most interesting chapters is that devoted to the occupations 
of the people. From a perusal of this an excellent notion of the routine 
of Indian rural life may be gathered, ani the extent to which the people 
are immediately dependent on the land may be realised from the fact 
that the landholders and tenants, agricultural and general labourers, 
graziers, shepherds, and wool and cotton workers account for over 70 per 
cent. of the population. The ethnological position—another important 
aspect in the discussion of the returns—is thus summed up. In the 
extreme north-west the predominating element jin the population is a 
strain from West Central Asia, but received at different times and pro- 
bably from different sources. Adjoining it, along and across the frontier 
comes a community of still more western origin, but much mingled with 
the former. The Himalayan tracts bordering ‘on the plains of the 
Punjab and North-West Provinces also preserve a considerable 
element of northern origin but in the same tracts further to the north 
and east, the population owes its ancestry to the eastern side of Central 
Asia, which seems to have peopled the whole range along the British 
frontier and in the eastern section of Upper India, the greater part of the 
valley also. Across the Ganges basin the predominant element is that 
of a lower race of darker complexion and different physiognomy, which 
stretches with few interruptions to the point of the Peninsula and over the 
north of Ceylon. The strain from West Central Asia, first mentioned, is 
found in more or less purity in the Punjab. It rapidly deteriorates from 
admixture with dark blood the farther it gets eastward of the first settle- 
ment on the plains, until it meets the north-eastern strain in the Delta. 
Admixture with the yellow races seems confined to a few submontane 
tracts along the Central Himalaya, where special influences have been at 
work, and to the eastern portion of the Delta. The strain of northern 
blood south of the Central Belt of hills is of the thinnest, and hardly 
extends into the plains at all. On the west coast, however, specimens may 
be found in which it is probably pure, and the general average of the dark 
type throughout the Peninsula has apparently been raised by prosperity 
and long settled quiet, considerably above the level in which we find it 
amongst the tribes that have been content to remain in thehills and forest. 

The chapters dealing with the distribution of languages and religions 
are also well worthy of study. In connection with the latter it is 
noticeable that the Brahmanic followers number 207,000,000, and the 
Musalman 57,000,000 or 72 and 19 per cent. respectively. But a 
detailed review of these considerations, important though they be, 
would land one beyond the geographical scope of a volume which con- 
tains, from every point of view, much invaluable information for all 
interested in India and its people. 








( 220 ) 


THE SIXTH INTERNATIONAL GEOGRAPHICAL CONGRESS, 
1895. 


At the last International Geographical Congress, held in Bern in 
1891, a strong and unanimous desire was expressed that the next Con- 
gress should be held in London. In deference to this desire the Council 
of the Society consented to nominate an independent Organizing Com- 
mittee to make the necessary arrangements. This Committee has been 
at work for more than a year. Her Majesty the Queen has graciously 
consented to be Patron of the Congress, and H.R.H. the Prince of 
Wales, Vice-Patron. The Honorary Presidents are His Majesty the 
King of the Belgians, H.R.H. the Duke of York, and H.R.H. the Duke 
of Connaught. The following are the members of the Organizing 
Committee: The President and Secretaries of the Royal Geographical 
Society ; Right Hon. Sir George F. Bowen, G.c.m.c., ete.; Colonel Sir 
Charles W. Wilson, R.£., K.C.B., F.R.S., etce.; General J. T. Walker, c.s., 
R.E., F.R.S.; Dr. R. N. Cust; E. Delmar Morgan; Halford J. Mackinder, 
M.A.; Cuthbert E. Peek, r.z.a.s.; J. Y. Buchanan, r.r.s. 

The above were nominated by the Society. Besides these the fol- 
lowing are representative members: Sir Frederick A. Abel, Bart., c.s., 
F.R.S., representing the Imperial Institute; Sir Henry Barkly, G.c.m.c., 
K.C.B., F.R.S., representing the Royal Colonial Institute ; Faithful Begg, 
representing the Royal Scottish Geographical Society; General Sir J. 
F. D. Donnelly, k.c.B., representing the Society of Arts; and the Rev. 
T. W. Sharpe, representing the Education Department. 

Major Leonard Darwin, ™.p., is Chairman of the Organizing 
Committee, and Mr. J. Scott Keltie and Dr. H. R. Mill, Secretaries 
(honorary). 

Many men of position and eminence at home and abroad have con- 
sented to be Honorary Vice-Presidents ; the Honorary General Committee 
is now being formed. 

The Organizing Committee have recently issued a circular indicating 
generally the programme on which they desire the Congress should be con- 
ducted. At present we need do no more than reproduce this programme. 


The Organizing Committee cordially invite all who take an interest in any of 
the various aspects of Geography to attend the Congress, and to assist in making it 
a scientific success. 

As the Congress is INTERNATIONAL it is proper that the subjects submitted for 
consideration should be of wide importance and of permanent interest. The 
Organizing Committee, assisted by specialists, are now arranging a programme of 
subjects suited for discussion, and are in communication with geographers of several 
nationalities. 

Communications intended for the Congress may be made in French, German, 
Italian, or English. 


At present it is only considered necessary to announce the general heads under 

















MR. E. GRAY’S JOURNEY FROM ASSAM TO THE SOURCES OF THE IRAWADI. 221 


which the various subjects to be dealt with at the Congress will be grouped. They 
are as follows :— 

I. Mathematical Geography, including Geodesy. II. Physical Geography, 
including Oceanography, Climatology, and Geographical Distribution. III. Carto- 
graphy and Topography. IV. Exploration. V. Descriptive Geography; Orthography 
of Place-names, VI. The History of Geography. VII. Applied Geography—with 
special reference to History, Commerce, Colonization, etc. VIII. Education. 

At a later period it will be decided to what extent, if at all, the Congress will 
be divided into groups or sections for the purposes of holding meetings. But in 
any case business will be so arranged that as far as possible all the subjects for 
discussion and consideration will be brought before all the Members of the Congress. 
When necessary, Committees will be appointed to deal with special subjects. 

The Organizing Committee reserves to itself the privilege of determining the 
order and nature of the proceedings on each day. 

Geographical problems connected with Colonization will probably be dealt with 
in some detail at the Congress, and therefore those interested in or connected with 
the Colonies of all European countries, are specially invited to attend. 

The subscription payable by Members is £1, or 25 francs. On payment of 10s, 
or 12°50 francs, the wives and daughters of Members can obtain all the privileges of 
membership, except the right to receive copies of any publications which may be 
distributed to Members. 

All communications should be addressed to The Secretary, International 
Geographical Congress, 1, Savile Row, London, W. 

There will be a Geographical Exhibition in connection with the Congress. 





MR. ERROL GRAY’S JOURNEY FROM ASSAM TO THE SOURCES 
OF THE IRAWADI. 


WE have been favoured by the Secretary of State for India with a copy of the 
“Diary of a Journey to the Bor Khamti country and sources of the Irawadi, made 
by Mr. I. Errol Gray, season 1892-93, from Assam.” 

Mr. Errol Gray is a tea-planter, who has long resided in Assam, and interested 
himself in the development of the trade of that country with the adjoining regions 
beyond the British frontier. His object in making the present journey was to 
travel from Assam into Western China, through the country which had been first 
explored by Lieut. Wilcox in 1827, and afterwards by Col. Woodthorpe and Major 
MacGregor in 1884-85, until he reached the Nam-Kiu river, the western source of 
the Irawadi, which was the extreme eastern limit of their explorations; he was then 
to push further eastwards, crossing an utterly unknown region of mountains and 
valleys, which tend southwards from the eastern extension of the great Himalayan 
ranges, and which contain within their folds the eastern affluents of the Irawadi, and 
the Salwin and Mekong rivers. Could this journey have been completed as it was 
projected, it would have had very important geographical significance, for it would 
have conclusively shown whether the Lu river of Tibet is the source of the Irawadi 
or the source of the Salwin river, about which question there is still much 
doubt. 

Mr. Errol Gray travelled with a small unarmed party of natives of the country, 
Khassias and Khamtis, and was entirely dependent on the friendliness of the 
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inhabitants of the villages through which he passed for supplies of food and other 
necessaries. He could not pass through the lands of any tribe without conciliating 
its chiefs in the first instance. He pushed further eastwards than any of his pre- 
decessors, crossing the Nam-Kiu, and getting into the valley of the ‘Tisang river, 
another important affluent of the Irawadi, as large as the Nam-Kiu. He was then 
in the vicinity of the Khaku Singphos, with whom he opened communications with 
a view to passing through their country ; but they positively refused their consent, 
regarding him with great suspicion as an emissary of the British Government, 
whose power in Burma they were already beginning to dread. Being unarmed, and 
having no means of forcing his way further, he was compelled to return. But his 
diary gives much interesting information, which is worthy of record in the Geo- 
graphical Society’s Journal. Some mapping, too, was executed in the course of the 
journey by two native surveyors, with whom he was supplied for the purpose. It 
appears to have been chiefly in extension of Col. Woodthorpe’s mapping in Sheet 22 
of the North-Eastern Frontier (on the scale of 8 miles to the inch), showing 
parts of the Lakhimpur district, the Singpho-Naga hills, and the Hukong valley ; 
but this new mapping does not yet appear to have been published. 

Mr. Gray started from Saikwa—opposite Sadiya, on the Lohit Brahmapatra in 
Upper Assam—on November 24, 1892, with the intention of taking the direct route 
to the Bor Khamti country, which follows the course of the Dehing river to its 
source, and then crosses the range of mountains which separates Assam and Burma 
by the Chaukang pass. ‘his route is somewhat formidable. It has to be traversed 
wholly on foot, and, as there is no road practicable for laden animals, all the camp 
equipage has to be carried by men; the villages to be met with are few and small, 
and often so far apart that a supply of food for many days is sometimes an essential 
item of the equipment. The route frequently crosses rivers, and is sometimes 
closed for days when these rivers are in flood. It passes through great forests, where 
the traveller has often to cut a way for himself through the dense jungle, and thinks 
himself fortunate when he comes across a glade opened out for him by the passage 
of a troop of wild elephants. Mr. Gray’s journal is a record of great hardships 
patiently endured, and difficulties constantly met with and successfully overcome in 
his five months’ journeyinugs to and fro. He says, “ The journey is a difficult one and 
not likely to tempt many travellers; the Khamtis have a saying that a man was 
an old man who had journeyed to Assam three years consecutively, because of the 
difficult nature of the path and the privations endured en route.” 

The first village met with outside British territory was Borria-pothar, on the 
left bank of the Dehing, under a Singpho chief, Ningro Samon, who receives a small 
salary from our government for acting as political jemadar on this frontier. He 
supplied a couple of boats to cross the party over the river, one of which was 
rather crank and nearly upset by the ignorance of the Khassia carriers, who were 
very ignorant of anything about boats, and overbalanced the crank craft by all 
leaning over to one side. Ningro Samon calls himself a rajah, and has considerable 
influence over his people; but his dress did not differ in any way from theirs, either 
in material or cleanliness. The porch of his house was between two and three 
hundred feet in length, supported on posts, on all of which a number of buffalo 
heads were suspended, which were said to be the heads of animals sacrificed to the 
Singpho deities, and not trophies of the chase. He is reported to be wealthy—that 
is for a Singpho, with whom ready cash is generally a rare commodity, their riches 
consisting in slaves and copper gongs. 


At Khagam, the next village of importance, it was found necessary to give the 
two headmen a present of half a seer of opium each, and a quarter seer each to the 
two “ kobokis” (an Assamese term signifying interpreter), men retained by the chiefs 
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of villages to mediate in quarrels and settle disputes ; they are generally chosen for 
their controversial powers, and, having considerable influence, it would be possible 
for them, unless bought over, to prove obstructive in a variety of ways. It is 
impossible to get through the Singpho villages without making presents at each of 
them, for uuless this is done the villagers are not allowed to sell the traveller any 
rice, fowls, eggs, or other necessaries, so that he has no option but to give presents. 

At the next village, Bishi, Mr. Gray had a long conversation with the chief, 
who told him that his ancestors had come there from the Khaku country, east of 
the Nam-Kiu, with the idea of preying on the Assamese, whose villages they used 
to raid, seize the people, and sell them into slavery in the Khaku country. But 
since the British administration of Assam this trade had altogether ceased, and 
there was no longer avy reason for remaining there except long association. Mr. 
Gray advised’ him to go down and settle in British territory, where there were 
facilities of various kinds, instead of staying where there was no market to buy or 
sell, and where the commonest necessaries of life were obtained at much trouble. 
He seemed afraid of taxation and a loss of the freedom of his present unconventional 
life, and seemed surprised to learn that taxation in moderation is good for people, 
and that the taxed subjects of the British Government in Assam were vastly better 
off in the comforts of life than himself. 

At Bishi an old woman broke through the crowd around Mr, Gray’s tent, 
shouting in Assamese, “ Make way for an old slave woman who has come to see 
the sahib.” Though she was dressed in Singpho costume and wizened with age, her 
features were unmistakably Assamese, but her accent had lost its original purity. 
Forty years ago, when she was a young child, her village was raided by the Singphos, 
and all her people taken into slavery in the Khaku country. She had managed to 
retain a knowledge of her mother-tongue, and long years had not effaced the bitter- 
ness of her bondage, and the remembrance of her former freedom made her burst 
into tears. But she did not wish to be released ; at her age where should she go to, 
and what should she do? 

The Singphos are great opium-eaters; they grow their own opium, every village 
having a certain amount of poppy cultivation. The women of the better classes 
have their legs, from the knee downwards, tattoed in parallel bars; other women 
are without mark of any kind. Men do not tattoo, except very slightly, and then 
only on the arm or shoulder. The dress of the men is a cloth worn like a kilt, 
and a short jacket; they tie the hair in a knot on the top of the head, round which 
they wind a short turban. The jackets are of cotton dyed blue; the kilt and turban 
of the same material, but different colour, always in checks, They carry their 
“ dhas” (a short sword two feet long) in a wooden scabbard slung round the neck, 
and wear them continually, the “dha” lying under the left arm. The women wear 
a cloth resembling the Assamese “‘ mekela” in shape; it is in one piece, and reaches 
from the breast to a little below the knee. Maidens invariably cover their breasts, 
but after marriage, and the birth of a child or two, the cloth is as frequently tied 
round the waist as over the breasts. These clothes are of a dark blue colour, with 
parallel bars of red at intervals running horizontally. The women wear large 
pieces of amber in their ears; the men occasionally small earrings, more often 
nothing. Though not a handsome race, many of the men have fine physique. The 
women are decidedly plain, and soon age owing to the hard work they do, the bulk of 
the labour falling on their shoulders, even to the cutting and carrying in of firewood. 

The country is dense forest absolutely without break excepting where a stream 
has cut its way. In travelling along the paths, one has no idea of being close to a 
habitation until he stumbles up right against it. The Singphos here grow very few 
dry crops; the “sali” rice on irrigated land is what they chiefly depend on. The 
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land being high, the streams do not rise sufficiently to flood it; consequently the 
people dam up the streams and make conduits to their fields to irrigate them. 
The soil does not appear to be rich, being sandy in character; yet the crops are 
good, grain being heavy and straw light. All ploughing is done by female buffaloes, 
the males being killed off for the various sacrificial offerings given by the Singphos 
to their deities. A few cattle are to be seen in the villages, but they are only 
utilized for killing and eating; neither cows nor buffaloes are milked, Singphos not 
drinking milk in any form. As a race the Singphos are extremely superstitious, 
and have numerous “nats” and spirits which they are constantly propitiating by 
sacrifices of various kinds. Every petty ailment is ascribed to the influence of some 
evil spirit, which has to be propitiated before the sick person can recover. Buffaloes, 
cows, pigs, fowls, and even dogs are used in their sacrifices. 

In features the Singphos have little of the Mongolian type, and in this respect 
differ both from the Khamtis and the Burmese, who are their neighbours to the 
north and south. Their language is also entirely distinct; it has no written 
character, and appears to be easily learnt. It has not the harsh guttural sound of 
the Khamti, but, on the contrary, is not unpleasant to the ear, there being much 
alliteration of dentals and labials. The Singpho men have a particularly loud and 
haughty way of speaking. It is the reverse with the women; their accents are mild 
and gentle, and their address to strangers extremely civil and agreeable. This 
difference in the manner of expression is very noticeable. 

The Singphos deal largely in slaves, the wealthy among them possessing large 
numbers; but they do not ill treat them, and the slaves appeared to have no harder 
time than the other members of the family. They all eat together, work together, 
and sleep together, and to an outsider there is nothing to show social inferiority. 

In travelling onwards, halts had to be made at the principal villages in order to 
secure a sufficiency of food for the party while passing over the tract without 
villages. Mr. Gray left Khomang, the last and highest village in the Dehing 
valley, on the 6th of January, and working up the valley crossed the Chaukang 
pass, 8300 feet above sea-level, on the 12th of January, travelled for three days 
over a region which a heavy snowfall renders impracticable, and then descending 
the Phangma valley for some distance and crossing various hill-ranges, he reached, 
on the 17th of January, the two Langnu villages, which are situated a few miles to 
the west of the Nam-Kiu river, and are of much importance. 

Mr. Gray had an audience with the Langnurajah, whose village was surrounded 
by a double palisade, from 12 to 14 feet high, of split trees roughly hewn to the 
shape of planks and interlaced with bamboo plinths; it did not appear very strong, 
but doubtless answered the purpose for which it is erected—to stave off a sudden 
rush of an enemy in the dark, From the entrance of the gateway to the rajah’s 
house there was a continuous one-plank bridge, raised about a foot above the 
ground, to avoid soiling the feet in the mud and dirt. The houses were large 
commodious structures built on piles 4 to 5 feet above the level of the ground, and 
far superior to the buildings of either Khamtis or Singphos in the villages on the 
Assam frontier. The rajah’s house did not differ materially from the others, but 
was larger and more solid looking, and built on higher piles. The approach to the 
audience-chamber was up a very massive flight of stairs made of squared logs; the 
chamber was a room about 40 by 50 feet in size, with a half-dome-shaped roof; it 
had two large fireplaces, in both of which fires were burning. Opposite the door 
the rajah’s throne was situated, in an enclosure which was entered by a narrow 
gate, on either side of which were stands containing guns, spears, swords, and other 
warlike paraphernalia. The throne was merely a raised dais covered over with a 
rug, on which the figure of a tiger was embroidered. While Mr. Gray was taking 
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his place, a large Burmese gong was sounding with monstrous regularity ; it ceased 
when he was seated, and presently Chownoi Chowsai, the rajah’s brother, entered. 
He was dressed in a Chinese coat of black silk, very full in the sleeves, and a kilt 
of red silk reaching a little below the knee. In his mouth was a long pipe, at 
least 3 feet in length, with a metal bowl, a bamboo stem, and silver mouthpiece. 
He was immediately followed by the rajah himself, dressed in a very similar 
fashion, his Chinese coat being of a blue colour instead of black, and his kilt a 
silk tartan; his pipe was somewhat longer than his brother’s. Mr. Gray opened 
the conversation (through an interpreter) by stating that he was on his way to the 
Chinese frontier, and wished for assistance to get there. The rajah replied in a 
long speech, intimating suspicions of Mr. Gray’s party being merely the advance 
guard of a larger party to follow in a few days, and raising various objections, and 
eventually declaring that “in this part of the world friendships could not be 
formed by mere words; it was customary in contracting such bonds to give a more 
practical proof of sincerity in the shape of gifts to both chiefs and people.” Mr. 
Gray promised to do so, and then opened the question of the Singpho country, and 
asked if it was possible to get through to the Chinese frontier. ‘The rajah replied 
that it was a very difficult undertaking, and in his opinion impossible, as the 
Khakus were a very wild lot. The Khamtis themselves were afraid of them, and 
did not go more than four days’ journey into their hills. They were very numerous; 
each village had its own headman and was independent of any other, and all would 
demand tribute. If Mr. Gray was prepared to spend large sums he might get what 
he wanted, but if it was known that he was in possession of much money among 
such a lawless people as the Khakus, he could scarcely escape being robbed. There 
was a powerful Khaku chief, named Alang Chowtong, living four days’ journey to 
the south, whose consent it would be absolutely necessary to obtain before attempt- 
ing to enter the country. Beyond him were numerous other powerful chiefs who 
would have to be conciliated, but it was imperative that this man should be made 
friendly to begin with. The Khakus were divided into numerous clans, and the 
further east you went the more the language changed, until, in the east of the 
Phungmai (the eastern branch of the Irawadi), the language was quite distinct and 
so were the people. 

Mr. Gray tried to induce the Singpho guides, who had accompanied him from 
Assam, to take his messages and presents to Alang Chowtong, the Khaku chief; 
but they would not, fearing to be murdered for having guided him into the country. 
So he asked the rajah’s brother to do this, and he consented, though somewhat 
reluctantly. 

While waiting for an answer, Mr. Gray went a day’s journey to the north of 
Langnu, to the village of Putu (Woodthorpe’s Padao), to visit the Lukkun rajah, 
who is the chief rajah in Khamti. Arriving at the village late in the evening, he was 
for a while unable to get any firewood, until he brought out some opium to barter 
for it; in a few minutes this produced a pile of wood sufficient to last for several 
days, and people came pouring in with supplies of all kinds to barter for opium. 

Here it was very cold of a night and in the morning (January 21), and a 
dense fog hung over the valley till near midday, when a very fine view was 
obtained. ‘ Whichever way one looks one sees nothing but hills, hills, hills; we 
can see snows to the west, snows to the north, and snows to the east. The only open 
country is to the south, down the valley of the Nam-Kiu; but the hills are still 
there, only they are not so high, and recede slightly from the river on each side. 
All these hills, up to an elevation of 4000 feet, are dotted with the cultivations of 
the hill tribes—the Khunnongs to the west, north, and north-east, and the Tureng 
or Duleng Singphos to the east and south-east.” 
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Mr. Gray had an audience with the Lukkun rajah, who was dressed in the 
usual loose silk Chinese coat and a pink-coloured kilt of the same material. He 
advised him not to enter the Khaku country, and pointed to his own villages, which 
were strongly stockaded, with houses packed closely together, for protection against 
the Khakus. He had no influence over them, but his authority extended over the 
Khunnongs, who inhabited the Tisang valley beyond the Nam-Kiu, which no white 
man had yet entered. Mr. Gray might go where he pleased over the country 
subject to his authority, and might make maps of it; but he could give him no 
protection beyond, and strongly dissuaded him from attempting to go further. 

In a very few days Mr. Gray found he had no alternative but to act in accord- 
ance with the advice of the Lukkun rajah, for Alang Chowtong, the Khaku chief, 
to whom he had sent presents and asked for permission to travel through his 
country, returned the presents, with an intimation that “he was not wanted there, 
that his coming would please neither the chief nor his people, that their fathers and 
forefathers had lived without accepting the white man’s presents, and that they too 
could similarly do without them.” 

Though unsuccessful in the primary object of his journey, Mr. Gray remained 
for upwards of two months in the Khamti country, exploring it in various 
directions, and meeting with much friendliness from the villagers, which was 
doubtless owing in some measure to his liberal payments for all he received. He 
found that the Khamtis were generally very much afraid of their neighbours the 
Singphos, who are a hardier race, and constantly marauding in their country. 
Dwelling with the Khamtis were people of other tribes—Nogmungs and Pansus— 
who had sought protection among them, and fled from their own country because 
of the oppression of the Singphos, “ who constantly bullied them and took their 
people into slavery.” At one village, Lunkieng, the headman expressed a wish to 
go to Assam with his whole village, provided Mr. Gray would take them under his 
protection, otherwise they dare not go for fear of the Singphos. 

At Manchi, a village visited by Wilcox in 1827, Mr. Gray saw a very massive 
and heavy four-wheeled cart, the wheels cut solid out of great tree-trunks, lying 
apparently discarded in the open. He was informed that the cart had been con- 
structed for the funeral obsequies of the late rajah, whose body was placed on it, 
and a “‘ tug of war” was|played over the dead body, all the males of the village 
seizing a rope attached to one end of the cart, whilst the females seized a rope 
attached to the other end, each party striving to move the cart in its own direction ; 
a curious custom. 

Some people were met with of the Maru tribe settled on the borders of China, 
twenty-one days’ march from Putou; for the first eight marches the right bank of the 
Nam-Kiu is followed, then the river is crossed, and in seven marches the Phungmai 
Kha (eastern branch of the Irawadi) is reached. Three marches further the Lashi 
country is entered, whence Chinese territory is distant three marches to the east, 
and the Maru country three marches to the north. The road is circuitous, because 
the direct line is barred by a high range of snow-clad mountains separating the 
eastern and western branches of the Irawadi. 

Every Khamti village has a large extent of poppy cultivation, generally in its 
immediate vicinity ; very few Khamtis are abstainers from this drug. About the 
middle of February the capsules, of which there are three or four to a plant, begin 
to ripen; a small incision is now made with a sharp knife in each capsule, and the 
sap oozing out is wiped off on a piece of clean cloth; the following day the plant 
is given a rest, and on the third day another incision is made, and the sap wiped 
off as before, and this process is continued every other day until the capsule is 
exhausted. The cloth is carefully-set aside in long strips, about three inches wide, 
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until required; then a small piece is cut off and steeped in tepid water, which extracts 
all the drug, and has an intoxicating effect. For smoking purposes the water is 
boiled away until a viscid residue remains; this is mixed with finely cut plantain 
leaves dried to crispness at a fire, and the mixture is made up into little pellets, 
which are put into a pipe one at a time, and being set alight, smoke is inhaled into 
the lungs and expelled through the nostrils; the smoke is passed through water 
before it is inhaled, on the principle of the Indian hubble-bubble. It requires a greater 
amount of the drug to intoxicate when smoked than when taken in tlie liquid form. 

There is little unity among the Khamtis. They are split up into clans, each 
caring only for itself. If one village is raided by the Singphos, the neighbouring 
villages will not help to defend it. The Lukkun rajah, though nominally the ruler 
of the valley, has practically little authority outside his own community. Yet in 
grave matters his opinion is looked for, and his decision is regarded as final. He is 
greatly respected by his people because of his extreme piety; he spends a great 
portion of each day in religious duties, and neither eats flesh of animal or bird, 
nor permits any blood to be shed by members of his own household. He is an old 
man now, and on his death there is certain to be trouble in Khamti-land. 

The Khaku country is said to be fairly well populated, seven or eight villages 
being sometimes met with in a day’s march; they usually contain twelve to twenty, 
but sometimes as many as a hundred houses. Each village has its own headman, 
but occasionally a chief or “ dhu” is met with who exercises a certain amount of 
control over his neighbours. As a race the Singphos are extremely treacherous; 
they are in a constant state of feud one tribe with another, and revenge is an heir- 
loom handed down from generation to generation. Assassination is a trade, and the 
assassin wil) treacherously become the guest of the man he is to murder, and while 
eating his salt take the first opportunity offered to execute his object. Suspicious 
of strangers, they show great distrust of one another. ‘Two Singphos meeting in a 
narrow path, one will not allow the other to pass him to the right, as this affords 
either party a facility of drawing his “dha” (which is carried in a wooden sheath 
under the leit arm) and attacking with a backward stroke as he passes, the 
drawing of the sword and the cut being effected in one motion; whilst if they pass 
one another to the left, there is less chance of either party being taken at dis- 
advantage, as now two distinct motions are necessary to make the cut—first the 
drawing of the sword, and secondly the stroke in a contrary direction to the draw. 

A curious fact was noticed in the valley of the Nam-Kiu: to the east of the 
river creepers twined round trees from right to left, while to the west the twining 
was in the opposite direction. 

Mr. Gray crossed the Nam-Kiu river and made his way into the valley of the 
Tisang river, which is somewhat larger, and also has its sources in the mountains of 
Tibet, which form the southern boundary of the valley of the Lohit Brahmaputra. 
He wandered about with his surveyors, making a point of getting up to the summits 
of the peaks, from which good views of the surrounding country could be obtained, 
and has thus obtained valuable additions to our knowledge of the topography of the 
country. 

Buddhist temples were met with on the Nam-Kiu river. One at Kongmulung 
was a brick building 95 feet high, 125 feet in circumference at base, with a gilded 
cupola at its summit 18 feet in circumference. All the dimensions, and the dates 
of commencement and completion, are written in an arched vault inside the temple. 
A basement raised 4 feet above the level of the ground, surrounds the temple, and 
there are four flights of steps leading up to it, each guarded by gigantic figures of 
fabulous beings. There are four niches or vaults in the temple, each containing an 
image of Buddha, one of which was carved out of a solid block of marble, and 
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showed excellent workmanship, the god being in a sitting posture with legs 
crossed, and about 4 feet in height ; the dais or pedestal on which the god is seated 
is a very gaudy piece of art, resplendent with stones, mirrors, and gold plastering. 
The temple was built by the present Lukkun rajah, and took fifteen years to 
complete. 

On the 27th of March, Mr. Gray commenced his return journey, first calling on 
the Lukkun rajah to say farewell, and thank him for his hospitality. He is 
an extremely large-minded man, totally devoid of petty prejudices; his piety is 
without question, and not only makes him slow to take offence, but merciful when 
offended. He said he was very pleased at Mr. Gray’s visit, and did not mind 
informing him that he had formed a great friendship for him. It could not have 
been a mere matter of chance that had brought Mr. Gray so many thousand miles 
of land and water to enter into friendly relations with him; they must have met 
in a former life, and been intimate there. This was the only explanation of their 
meeting now, and also for the great pleasure he derived from it. Friends in one 
existence would be friends in another, though it was not necessary that both should 
have the same form, for one might be a wild animal and the other a human being ; 
and if in a previous existence two beings in human shape had been on friendly 
terms, they would still remain so. He then went on to say that he was an old 
man now, and must soon pass away; he now spent most of his time in religious 
duties, and there were three things he wished to accomplish before he closed his 
eyes for ever. The first was to build a temple on the Noichenam hill, and 
plaster it entirely with gold-leaf; the second, to raise a pillar in front of the large 
temple at Kongmulung as high as the temple itself, and on its summit to place the 
gold image of a duck, the Buddhist god being said to have assumed this image in 
one of his existences; the third was to connect Putou with Langtao by a raised 
road throughout. When he had accomplished these three tasks he would be ready 
to go to his grave; his coffin he had already prepared, and was then sitting on; it 
was an oblong box, elaborately ornamented, studded with small coins, coloured 
beads, and diamond-shaped mirrors, and profusely gilt. 

Mr. Gray reached Sadiya on the 23rd of April, the return journey being 
performed very much more rapidly than the outward journey, though with much 
privation and many difficulties. His party consisted of fifty men, of whom one had 
died at Bishi on the outward journey ; the others all returned in good health, and 
none the worse for the journey, which was a piece of great good fortune, considering 
the nature of the country traversed and the privations which they had all endured. 





MOUNTAINS. 


By DOUGLAS W. FRESHFIELD. 


Tue Lectures to Young People, instituted by the Council, were given 
according to announcement on the 6th, 9th, and 11th of January at the 
Hall, 20, Hanover Square, by Mr. Douglas W. Freshfield, Secretary 
R. G. 8., and President of the Alpine Club. 

The subject “ Mountains” was divided into three sections: (1) The 
structure and features of mountains, and of snow-mountains in particular. 
(2) The discovery of the High Alps. (3) The exploration of the Caucasus. 
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The following is a partial summary of the three lectures :— 


The Royal Geographical Society exists not only for the discovery of unknown 
lands and the promotion of scientific research; it is also part of the duty it owes 
to the country to see that all useful geographical knowledge is disseminated as 
widely as possible, and that geography as a science holds its proper place in national 
education. Owing to the misconception of the subject in teachers’ minds, it had 
long failed to do so, and the first steps taken by the Society were comparative 
failures. In the lecturer’s schooldays, strings of names of capes, islands, and 
provinces were forced on the memory of boys. Geography was a mere “saying- 
lesson.” So acute a critic as the late Dr. Jowett had asked the Society’s delegates 
at Oxford, “Is Geography a study by which you can teach a man to think?” 
Certainly it was; modern geography not only supplied a vivid picture of the Earth’s 
surface, but showed how each of its features, navigable seas, dissociating oceans, 
rivers, mountains, climate, influence human communities, and man as an individual. 

Mountains were among the features of the Earth most conspicuous to human 
eyes, and most important in their influence on human history. They might be 
mere wrinkles on the face of the globe, but “‘ These little things are great to little 
man.” “ How were mountains made?” was a question natural for an intelligent child 
to ask, but one which men of science still hesitated in answering. 

Great ranges were now generally allowed to be wrinkles caused by the gradual 
contraction of the globe in past ages along lines of weakness in the Earth’s crust. 
Deep-lying rocks, such as granite, had been forced up by pressure, and the overlying 
sedimentary rocks, limestone and others, thrown back and contorted on either 
hand. A great mountain range was not, as sometimes depicted on maps, a narrow 
line or a caterpillar-like object, but a broad uplifted tract, where the crust had been 
squeezed into parallel ridges and hollows, each ridge being found on close inspection 
to be formed (like a watch-chain) of a succession of imperfect circles or horseshoe- 
shaped groups. Tension acting at right angles to the forces of upheaval often 
split the central chain, as in the gorges of the St. Gothard, and the rivers enlarged 
such clefts. Water carved everywhere deep into the mountain-sides, ice rubbed off 
their asperities. Atmospheric influences attacked the summits and slopes. The great 
peaks were all more or less ruins. Every winter, every summer-night frost entered 
into the rocks, caught hold of the moisture contained in them, swelled it by freezing 
and split the crags; every spring the streams, swollen by snow-meltings, swept 
down with them tons of soil to form fan-slopes and deltas in the hollows of the hills. 

Snow-mountains were those which rose above the level at which more snow falls 
than melts in the course of the year. This surplus snow was got rid of mainly in 
two ways: where the slopes were steep enough, by snow-slides or avalanches; where 
they were comparatively gentle, by the gradual overflowing of the upper reservoirs 
in the streams of frozen stuff known as glaciers. 

The lecturer proceeded to describe the chief phenomena of glaciers from their 
source to their end among the earth-heaps or moraines that rise like railroad 
embankments among the orchards and cornfields of Savoyard valleys. Whence 
did such mounds come? Was their material excavated by the moving ice, or did 
the glacier serve as a sledge to transport the rocks and rubbish that fell from the 
peaks and ridges that surrounded its cradle? The matter was one capable of direct 
observation. It was not the largest glaciers that had the greatest moraines, but 
rather those that lay under lofty ridges, and particularly those where the surrounding 
rocks were specially susceptible to disintegration by weather. He agreed with such 
competent observers as the late Mr. John Ball, Professor Bonney, Mr. William 
Mathews, and Sir William Dawson, who, from close and frequen‘ study, regarded 
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glaciers as polishers rather than diggers, and drew a distinction between abrasion and 
erosion. The formation of lake basins could be accounted for without the agency 
of ice. In fact, lake basins did not occur where they ought to, if Sir Andrew 
Ramsay’s theory were correct. Alpine tarns often occupied basins which had been 
preserved by a frozen covering from being filled up by the action of torrents. 
Professor Heim, of Zurich, whose important works had not been enough studied in 
this country, had laid down that “glaciation was equivalent to the relative cessa- 
tion of valley formation.” Snew and ice protected the ground they covered from 
disintegration by weather and floods. At the same time, sub-glacial torrents 
performed singular feats in cutting deep and narrow rock channels, and thus con- 
tributed to the soil they carried. The colour of their water was, however, mainly 
due to the fineness of the particles of the mud derived from the mutual grinding of 
the boulders subjected to the glacier mill. In winter the water that flowed out 
of a glacier was clear. It was not supplied, as had been supposed, by the con- 
tinual melting of the ice, but was the issue of deep-seated springs in the glacier’s 
bed. Among the slides shown in illustration of the lecture were some very remark- 
able views taken by the late Mr. W. F. Donkin and Mr. Holmes among the tops of 
the Chamonix Aiguilles; and some beautiful representations of the winter aspect 
of the Alps, lent by Captain Abney, F.R.S., and Mr. Clinton Dent. 

Tn his second lecture Mr. Freshfield dealt with the relations between men and 
mountains, chiefly as illustrated by Alpine history and literature. 

The Roman poets, Virgil, Horace, and Ovid, showed a thorough appreciation 
of the scenery of the Apennines and the Italian lakes. They had an affinity for 
wild scenery, but in the case of the High Alps, juxtaposition was wanting. They 
never were brought into permanent contact with them. The object of the Roman 
in the Alps, as of the Russian to-day in the Caucasus, was not to live among the 
mountains, but to get over them. Possibly, had the Pax Romana endured, the 
amenities of the High Alps might have been discovered earlier. But the invasion 
of the barbarians on the north, followed by the incursions of the Saracens on the 
south, utterly checked any such tendency, 

In the ninth and tenth centuries the Moors, starting from their lair at Garde 
Freycinet, on the coast west of Fréjus, haunted all the western passes. Every 
forest became full of terror, and every rock hid a robber to the unhappy traveller 
whom piety or business drew to Rome. 

The terrors of the Alps to our early English pilgrims were very great. It 
should be borne in mind that, in order to be at Rome by Easter, they frequently 
crossed the passes at the very worst season. The St. Bernard, the Mount of Jove, 
was their ordinary route. A scribe in the reign of Athelstan invented, as a curse 
on any one who should break the terms of his charters, the following formula: 
“May he be tortured by the bitter blasts of glaciers and the Pennine army of evil 
spirits.” ‘lhe great baths took people to the Alps in the Middle Ages. Pfiffers 
was discovered A.D. 1242. Its waters were said to be good for those who had been 
tortured,and its frequenters were described in the fifteenth century as very dissipated. 
Leukerbad was established by a Bishop of Sion in 1501. But the founders of the 
modern love of the Alps were men of science. Amongst them Leonardo da Vinci 
and Conrad Gesner were pre-eminent. Leonardo was in thought and method a 
modern—a Baconian. He was insatiable in the investigation of nature. His note- 
books and sketches proved his interest both as a physiographer in the structure of 
mountains and as an artist in the atmospheric effects seen among them, (tesner 
(1516-65) was known as a botanist, a lexicographer, and a humanist. His ascent 
of Pilatus was a turning-point in the exploration of the Alps. From that time 
down to the middle of the last century there had been a continuous succession of 
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Swiss savants engaged in mountain research. In 1669 and 1673 the first com- 
munications were made to the Royal Society with regard to glaciers by Swiss 
correspondents. In 1686 Bishop Burnet spoke of Mont Blanc as “a mountain 
called Cursed ” said to be two miles in perpendicular height. In 1709 his son gave 
a fuller account of the Grindelwald glaciers to Sir Hans Sloane. About the same 
time Scheuchzer published a great book on the wonders of the Alps, including their 
dragons, under the patronage of Sir Isaac Newton. Gruner in 1760 published 
what was the standard work on glaciers, until it was superseded by De Saussure’s 
“ Voyages.” But as yet there was no “fashion of visiting the glaciers.” Mrs. 
Thrale compared the Mont Cenis to Derbyshire, Lady Mary Wortley Montagu com- 
pared the scenery of Lago d’Iseo to ‘'unbridge Wells. The return to nature in the 
eighteenth century, which found a voice in Rousseau, was directed to the High Alps by 
De Saussure, whose ascent of Mont Blanc and scientific publications attracted the 
attention of Europe. In a less degree De Saussure’s predecessors at Chamonix, the 
first British tourists Pococke and Windham, and the worthy but ponderous Arch- 
deacon Coxe, attracted visitors to the glaciers. De Saussure’s followers at Geneva, 
Bourrit, Bordier, and De Luc, kept up the general and scientific interest in the new 
wonders of nature. In Graubiinden Placidus 4 Spescha, a monk of Disseutis, spent a 
lifetime in mountain exploration. The poets, Byron and Scott in particular, taught 
and spread the taste for wild scenery. Professors J. D. Forbes and Agassiz and Herr 
Studer opened the peaks, passes, and glaciers by their Oberland excursions about 
1840. Railways brought the Alps within the reach of summer holiday-makers. 
Albert Smith and John Tyndall in their very different lines popularized Switzerland 
and created an interest in Alpine phenomena by their lectures. Mr. Ruskin 
described the beauties of the Alps in prose of unsurpassable truth and eloquence. 
With such influences in its favour, the little snowball, set rolling when, in 1857, a few 
friends in a room in Lincoln’s-inn called themselves the Alpine Club, had grown 
beyond all the expectations of its founders. 

The Alps in the last half-century had been explored, mapped, and climbed. 
They had been conquered from Nature and annexed to the domain of humanity 
and of science. An observatory had even been erected on the top of Mont Blanc. 

The lecture was illustrated by many slides, including some curious facsimiles of 
illustrations to old Alpine works, and some graphic representations of mountaineer- 
ing incidents and perils by Mr. H. G. Willink. 

The subject of the concluding lecture was the exploration of the Caucasus during 
the last quarter of a century. Mr. Freshfield gave some account of the inhabitants 
of the mountains and of the physical characteristics of the Caucasus and its glaciers 
as compared with those of the Alps. Eleven of the Caucasian peaks were higher 
than Mont Blanc, and, owing to the excessive snowfall, more snow and ice clung to 
the range. ‘There was no glacier as long as the Aletsch, in Switzerland, but there 
were many greater than the Gorner. The flower and forest regions were of extra- 
ordinary beauty. Where pastures would be found in the Alps, in the Caucasus the 
traveller waded in virgin fields of flowers; lilies, primulas, ranunculuses, and wild 
roses blossomed up to the edge of the moraines, The hillsides were bright with the 
creamy heads of the rhododendron, the woodland with the golden masses of the azalea, 
In the glades the herbage was often high enough to conceal a laden horse. The 
characteristic charm of Caucasian scenery lay in the close conjunction of mountain 
splendour with sylvan beauty. This was best seen perhaps in Suanetia, the upper 
valley of the Ingur, a Caucasian Val d’Aosta, only accessible to auimals by a pass 
higher than the Great St. Bernard, and closed for eight months in the year. Now 
the country was perfectly safe, and Englishmen, with the friendly help of the Russian 
officials, which had been uniformly extended to them, wandered where they pleased. 
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He had on his last visit, in 1889, been able to pass even through the wilds of 
Abkhasia, where his party wandered for a week without seeing a human habitation, 
except a hut in the heart of the pathless forests inhabited by individuals who had 
good reasons for temporary retirement from the world, but were very friendly to the 
travellers. The result of the labours of Russian cartographers and Alpine clubmen 
had been that the central part of the chain was now adequately mapped and described. 
The new one-verst map of the Caucasus, undertaken under the superintendence of 
the late General Shdanof, would be, when completed, one of the most remarkable 
specimens of mountain cartography. The lecturer, after giving some account of his 
own adventures in his three Caucasian journeys, said he trusted he had shown that a 
knowledge of mountains was essential to any complete geography. Such knowledge 
could be obtained only by means of mountain-craft, which was as much a result of 
experience and skill as seamanship. In the mountains many branches of physical 
science could be followed up. They served as a playground for the strong, and a 
health-resort for the weak and jaded. On the heights men found refreshment 
from the turmoil of cities and daily life. 

The lecture was illustrated by numerous slides from photographs taken by Signor 
Vittorio Sella, M. de Déchy, Mr. Donkin, and other members of the Alpine Club, 
illustrative of Caucasian scenery, people, and architecture, as well as by a very large 
map of the chain, showing the results of recent surveys and explorations. 
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Supplementary Papers—New Series.—The first four volumes of the 
Supplementary Papers having been completed, it has been resolved by the 
Council to issue those memoirs and narratives which are too long for 
publication in the Geographical Journal, in a somewhat different and more 
tasteful form. Each paper will, as a rule, be issued as a separate book, 
in a smaller octavo than the Supplementary Papers. These separate 
publications of the Society will be published in two forms—in a paper 
cover, and also in a strong and handsome half-calf binding ; for the latter 
a small charge will be made to Fellows to cover the cost of binding. 
The first volume is now ready—“ The Topography of the Battle of 
Plata,” by G. B. Grundy, B.A. 


EUROPE. 


The Tidal Wave in the Wye and Severn.—Mr. H. C. Moore has recently 
issued a small pamphlet, dealing with the height of the tidal wave in the river 
Wye. According to recent measurements, 46 feet may be taken as the rise of the 
highest spring tides in the Wye at Chepstow. After giving a series of measure- 
ments of the Bristol Channel, Mr. Moore goes on to explain the cause and course of 
this gigantic tidal wave as follows: “It will be observed, from the configuration 
of the channel, that a large volume of the tidal wave must be deflected from its 
much longer southern side by currents impinging upon its northern coast, and if 
measured in a direct line along the shorter northern shores, the tidal wave has, in 
the distance of 120 miles, become narrowed from 100 miles to less than two miles, 
or to a width of but little more than half a mile at the mouth of the Wye. The 
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rocks at Aust on the southern side of the channel and the rocks at Beachley Point 
protrude far into the Severn, by their obstruction deflecting the current and im- 
pelling the flow with increased velocity up the Wye. The numerous horseshoe 
bends of the first ten miles, and the contraction near Chepstow to a width of 
little more than a hundred yards, all tend to retard its progress and to raise the 
waters into a heap, thus accounting for the very high tidal wave at Chepstow.” In 
sweeping up the river Severn, the tidal wave creates at spring tides the well-known 
“bore.” The height of the bore varies with the lunar phase, and also with the 
width of the river, running up at Newnham, where the river is about one mile 
wide, as a wave 6 feet high, and on some occasions very much higher. It is 
increased in size if a south-west wind be blowing in the direction of the channel 
currents. In some places the first wave is succeeded by a second, and even bya 
third bore. The tidal wave of the Wye is considered as next in height to that of 
the Bay of Fundy, in Nova Scotia. 

The Sonnblick Observatory.—We are glad to learn from our Vienna corre- 
spondent, Dr. Peucker, that the financial difficulties which for some time threatened 
the existence of this observatory have been cleared away, thanks to the help afforded 
to the Austrian Meteorological Society and the German-Austrian Alpine Club at the 
critical moment by the “Sonnblick-Verein.” The report of the Sonnblick Verein 
contains an interesting review, from the pen of Dr. Hann, of the work of the Ob- 
servatory since its foundation in 1886. The mean pressure at the summit (10,170 
feet above sea-level) is 20°457 inches, with an annual range of 1°31 inch, the 
maximum occurring in summer and the minimum in winter. February is the 
coldest month, with a mean temperature of 8°°6 Fahr., corresponding to the winter 
extreme of Central Canada. The lowest actual temperatures are associated with 
northerly wind and low barometer, with which the mean depression reaches—19°°8 
Fahr., and these minima are most frequent during March. The temperature during 
the two warmest months averages 33°°3 Fahr., and the total period during which it 
exceeds the freezing point sixty-six days (June 27 to September 1)—a week less 
than is found in Northern Greenland. The mean for the year is 19°°6 Fahr., a 
temperature remarkable as being identical with that estimated for the summit of 
Chimborazo (21,000 feet). Dr. Hann draws an interesting comparison between the 
temperature curves of the Sonnblick and of Ben Nevis Observatory. On the Sonn- 
blick the fall of temperature in the latter half of June, well marked over Central 
Europe, forms the chief irregularity in the annual march of temperature; while on 
Ben Nevis the averages for the same period show a sudden rise of temperature in 
the middle of June. High barometer means clear warm weather on Ben Nevis ; but 
in Central Europe it is associated with cold winds from north and north-west, 
and snow on the mountains, especially if pressure be low to south or south-east. 
Relative humidity attains its maximum, eighty per cent., in June, and its mini- 
mum, forty-six per cent., in December, and corresponding to this there is registered 
one quarter and one half of the possible sunshine in these’months : the three summer 
months have only three clear days, and on twenty-three is the summit wholly en- 
veloped; the “ tourist months,” August and September, average only one clear day 
in ten. Eighty-five per cent. of the precipitation measured between May and 
October (amounting to 45°28 inches) falls in the form of snow. The prevail ng 
winds are south-west and north, giving a mean direction almost due west, and a 
mean velocity of 18°3 miles per hour—corresponding to force 4°5 of Beaufort’s 
scale : stormy winds average some one hundred and eleven days in the year. 


Alpine Rivers.—Most of the scenery of the present surface of the Earth is 
due, directly or indirectly, to river action, but while full attention has been given to 
the influence of rivers in transporting material in suspension, the character of the 
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dissolved solids contained in the water has never been properly investigated from 
season to season. Such observations as have been made, notably those of the British 
Rivers Pollution Commission, have been studies in hygiene rather than in physical 
geography. M. A. Delebecque gives an account of an elaborate series of observations 
carried out on the water of the Rhone and Dranse in the first number of the Comptes 
Rendus for 1894. The Dranse is a torrential stream flowing into the Lake of Geneva, 
and not receiving any glacier tributaries. Analyses of the water were made every 
fortnight from December, 1891, to June, 1893, and the amount of dissolved matter 
was found to vary regularly (floods being disregarded) with two maxima, in winte1 
and in summer, and two minima, in spring and autumn. The minima are due to 
snow melting and carrying a large amount of pure water into the river; the maxima 
occur at the low-water periods of summer and winter, when the small volume of 
water acts upon the rocks of its bed. The quantities of dissolved matter are, in parts 
per 100,000: in winter, 35; in spring, 18; in summer, 30; and in autumn, 25. The 
actual minimum and maximum observed were 13 and 47. In,the glacier-fed Rhone, 
where the melting of ice all summer keeps up a nearly constant supply of water, 
only one minimum and one maximum occur, as there is, generally speaking, only 
ene period of highest and one of lowest water. In January the amount of dissolved 
matter was 33 parts per 100,000, which gradually diminished to 10 parts in Jaly 
and August, after which it again increased. Sulphate of lime predominates in the 
Rhone water in winter, when most of the water comes across gypsum-bearing ground 
in the lower part of the river course, and alkaline salts are more important in 
summer, derived from the felspathic rocks of the higher valleys whence the glacial 
drainage is derived. M. Delebecque calculates that 750,000 tons of dissolved 
matter are carried into the Lake of Geneva by the Rhone every year, and 400,000 
tons by other streams, this affording some index of the amount of erosion by solution. 


ASIA. 


Mr. Bent’s Expedition to Hadramaut.—A letter has been received at the 
Society from Mr. Theodore Bent, dated Shibam, January 15. Shibam, as will be 
seen from Herr Hirsch’s narrative in the present number, is the chief town of 
Hadramaut. Mr. Bent’s party met with considerable difficulties in the first part ‘of 
the journey, but were very well received by the Sultan at Shibam; he is described 
by Mr. Bent as a very enlightened man, who has been many years in India. Mr. 
Bent had every hope of being able to go a great deal further, and to return by a 
different route. He has done much good work among the ruins so far, and Imam 
Sherif, the native Indian surveyor, has surveyed the country all along, and been of 
great service with the natives. Mr. Bent hopes to be in England by the end of 
April or beginning of May. 

Narcondam and Barren Island.—An interesting paper by Mr. D. Prain, 
curator of the Herbarium at Calcutta, on the Flora of Narcondam and Barren 
Island, visited by him in 1891, appears in the Journal of the Asiatic Society of 
Bengal (vol. lxii. part ii. p. 39). Besides the purely botanical matter, the paper 
contains some valuable remarks on the physical geography of the area in which 
the islands occur. The writer first calls attention to the distinction which should 
be drawn between the Bay or Sea of Bengal and that east of the Andaman Islands, 
which possesses a distinct individuality, and to which the name “ Andaman Sea,” 


suggested by Dr. Alcock, may be well applied. ‘The above-mentioned islands lie 


in this sea, to the east of the Andamans, Narcondam being the more northern. 
Both are volcanic, and rise abruptly from the sea-floor; but while Barren Island 
consists of a huge ancient crater (breached to below sea-level), with a more recent 
cone in its centre, Mr. Prain thinks that there has never been any crater on the 
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peak of Narcondam, this having perhaps been produced merely by the extrusion 
of viscous lava. The island is oval, the longer axis lying north-north-east and south- 
south-west, the highest point being 2330 feet above the sea. The sides are furrowed 
by deep ravines, so that in any case the volcano has not been active for a very long 
time. Cliffs form the coast in many parts, and landing is generally difficult owing 
to the surf. Almost the whole is forest-clad, the trees on the peak being bearded 
with moss, an indication that a mantle of cloud usually wraps the summit. On the 
shores of several bays visited the “ sea-fence” of Pandanus, Hibiscus, etc., is as 
a rule poorly developed. Behind this occurs the “beach forest,” consisting of 
species of Pisonia, Terminalia, Ficus, etc.; while at one spot is a grove of coco- 
nuts, and another of plantains. The former were almost certainly introduced by a 
deputation which visited the islands in 1866, and the author considers it probable 
that both here and at Barren Island the latter have been introduced indirectly, at 
least, by man. Strange to say, they are mentioned by none of the few earlier 
visitors who effected a landing. The inner cone of Barren Island (on the top of 
which is a crater) is merely a cinder heap with hardly any vegetation, the ash from 
this also covering some of the inner slopes of the ancient crater. Elsewhere these, 
where not too steep, are covered with trees and shrubs; a forest similar, though 
more weather-beaten, occurring on the outer slopes also. Terminalia catappa and 
species of Ficus are the commonest trees. South of these islands, and almost in 
the same straight line with them, is a rock (“Flat Rock”) only just appearing 
above the surface, which seems to be the highest point of an extensive ridge 
whose axis points towards the other islands. The rock is probably coral, though 
the foundation is almost certainly a submarine volcanic peak. Mr. Prain’s re- 
marks on the contours of the Andaman Sea, and the relation of these peaks to 
the main line of voleanic activity, are of special interest, though his criticisms 
of certain maps in Stieler’s Hand Atlas do not apply to the latest edition of 
that work, and he even seems in one of them to have mistaken metres for 
fathoms. Points to which he calls attention are the comparatively shallow 
channels between the Andamans and Nicobars, and between the latter and 
Sumatra; and the deep water which penetrates westward between Narcondam 
and Barren Island, though on the exact line between the two, is a slight 
indication of a connecting ridge. There seems little doubt that these islands 
with Flat Rock form a northern continuation of the line of volcanic activity 
which passes through Java and Sumatra; but while some have held that a still 
further prolongation is to be found in the mud volcanoes of Ramri, off the Arakan 
coast, the writer follows Blanford in finding it in the extinct volcanoes of Popah 
and Han-shuen-shan in Burma and Yunnan respectively. In this case the line 
runs throughout parallel to the eastern base of the tertiary ridge which passes 
through Arakan and the Andamans, the western volcanoes in Ramri belonging 
to a system of vents of a different type, running parallel to that ridge to the 
west. Such evidence as there is appears to indicate that the three peaks are 
the sub-aérial portions of a continuous ridge, there being, as noted above, some 
indication of such even in the deep water between Barren Island and Narcondam 
(which, moreover, is not nearly so deep as that between Baliand Lombok). There 
may be some connection between this deep water and the fact that south of it 
only have the volcanoes been recently active, and at this point, therefore, if any- 
where, the subdivision of the volcanic range should be effected. As regards the 
relations between the floras of the islands and their origin, the conformity between 
them is most marked in the case of trees and shrubs, while the diversity is 
greater in that of climbers and herbaceous plants. In the common element the 
sea-introduced species, and in the special elements those introduced by birds, 
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form the dominant class. An estimate is given of the numbers of those due to 
the various agencies respectively. 


Russian Trade with Central Asia.—It seems, from a communication by 
M. Kuroff, that Baku is the chief port for the export of Russian textiles. Yearly 
17,500 bales of cotton and other textile goods (value, 2,625,000 roubles) are brought 
thither from the Moscow manufacturing region, and 5000 from Poland (value, 
750,000 roubles). They are exported chiefly to Persia (1,350,000 roubles from 
September, 1892, to September, 1893), to ‘I'ranscaucasia, and the Transcaspian 
territory. Nearly 1000 bales (value 1,350,000 roubles) were exported to Khorasan 
from Askabad, which has been an important centre both for interior trade and trade 
with Persia, as far as Herat and Kabul, as well as an entrepdt for the trade with 
Khiva, Bokhara, and Turkistan. Nearly 50,000 cwt. of Russian manufactured 
goods, and very few Polish, are sent every year to Bokhara. Samarkand is the 
chief centre for Russian trade in Central Asia, the amount of nearly 100,000 
cwt. of manufactured goods being brought thither every year. 


AFRICA. 


The Surface Water of the Sahara.—Dr. Gerhard Rohlfs, the well-known 
African explorer, gives very valuable information (Zeitschrift of the Geographical 
Society, Berlin, 1893, vol. xxviii. Heft 4) as to the origin of the water which 
comes to the surface in many parts of the Sahara. The rainfall in this great desert 
is on the whole very scanty, and there are localities in which it does not rain for 
years. Yet even in such districts oases with perennial wells and springs are by 
no means rare. In explanation of this singular fact, Rohlfs correctly points out the 
very great importance of Dr. Nachtigal’s discovery of the Bahr-el-Ghazal, which in 
former times was an outflow of Lake Chad towards the north-east, and in connec- 
tion with which even now large quantities of underground water flow in the direc- 
tion of the great desert, providing such widely extended regions of the Southern 
Sahara as Egei, Bodele, and Borku with a plentiful supply of water. Rohlfs finds 
that the northern boundary-line of the tropical rains of the Central Sudan regions 
runs from the oasis of Air to the Belkashiferi well (Bilma-Chad route), and from 
there along the northern boundaries of Wadai, Darfur, and Kordofan ; and he gives 
reasons for concluding that many of the oases north of this line derive their under- 
ground water supply from the Sudan, as the Bahr-el-Ghazal districts do. The 
oases of the Northern Sahara, Tafilet, Tuat, Rhadames, Fezzan, Aujila, and many 
others, obtain most of their water from the neighbouring mountain ranges. Rohlfs 
shows that the western oases depend in this respect chiefly on the Atlas range, 
whilst the oases more to the east derive their water from the Hogar Mountains, the 
Jebel Nefus, and J. Soda, and the Libyan coast plateaux. Moreover, it follows 
from Duveyrier’s observations that various parts of the Northern Sahara have more 
rainfall than is generally assumed. About the oases to the west of the Nile, viz. 
Chargeh, Dakhel, etc., Rohlfs is not prepared to say whether they are in any con- 
nection with the Nile or not. ‘To decide this important question, he recommends 
comparisons between the different levels of the wells and springs of the oases in 
question, and the rise and fall of the Nile. There remain those oases that are 
situated in the very centre of the great desert, such as Bilmar, Kawar, Wanjanga, 
Kufra, and others. We have at present not sufficient data to give a satisfactory 
explanation of the origin of their water. Rohlfs has found certain indications which 
render it possible that Kawar derives its water from Tibesti; but to suggest, as he 
does, that Kufra (Kebabo), which is situated in 24° 30’ N. Lat., derives its water 
from the Sudan by some peculiar process of suction, is a mere hypothetical assump- 
tion which seems hardly justifiable in face of the fact that Kebabo lies 500 feet 
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higher than the Sudan territories round Lake Chad. Rohlfs correctly emphasizes 
the great meteorological importance of mountains and plateaux, like those of Tibesti, 
Air, and Hogar, and it is not impossible that similar orographical features exist 
in the entirely unknown eastern territorics of the Central Sahara, and if such be 
the case the enigmatical appearance of water in the surrounding districts would be 
easy of explanation. 

Von Francois’ Journey in the Kalahari.—Kiepert’s map embodying the 
results of this journey appeared in the Mit/. aus Deutschen Schutzgebieten for 
1893, part i. This has since been followed (1893, part iv.) by some notes 
on the country traversed, which comprises the Western Kalahari on both sides 
of the Anglo-German boundary as far as the trade-post Lehutitang. The region 
is an extensive plain, reaching to the foot of the Nama and Damara hills, 
traversed in its western part by lines of sand-dunes, and dotted over with 
hollows where alone is any considerable covering of clay or loam, the rest of the 
surface being almost entirely sand. The tops of the dunes are covered with 
trees and bushes, which, east of the Nosob, increase in numbers until they form 
regular forests. This, as well as the luxuriance of the grass, is evidence of a 
favourable rainfall. Considerable quantities of beans, maize, millet, and kafir 
melons are cultivated, the two former having been introduced by Bechuana immi- 
grants. In spite of plentiful rain from August to April, little water (and that often 
bitter and unwholesome) remains the whole year, owing to the porous nature 
of the soil. Of the inhabitants, the Bakalahari and Bechuanas (both of whom 
came originally from the Transvaal) live by agriculture and cattle-rearing, the 
Hottentote by cattle-rearing and hunting, and the Bushmen by the latter and on 
wild fruits. The customs, etc., of the Bakalahari much resemble those of the 
mountain Damaras in the German territory, and the account given by a chief of 
the former, that at the time of the immigration of his forefathers the rest of the 
tribe had proceeded further west, may help to elucidate the doubtful origin of the 
latter. Game, formerly so plentiful, has of late years become more scarce, the giraffe 
and eland being nearly exterminated. The employment of dromedaries for the 
post from Walfish Bay to Windhoek has been a failure, owing to improper treat- 
ment. 


AMERICA. 


United States Surveys.—The Washington Letter published in the Bulletin 
of the American Geographical Society states that the topographical work of the 
U.S. Geological Survey was extremely successful in 1893. Thirty-three surveying 
parties were in the field, and surveyed 33,500 square miles; 118 sheets on the scale 
of one mile to an inch and 16 sheets on the scale of two miles to an inch being laid 
down. Most of this work was in the region of the great plains, the greatest pro- 
gress ‘being made in Nebraska, Oklahoma, South Dakota, North Dakota, Kansas 
and Texas. Important work has also been done in California, including the penin- 
sula and Bay of San Francisco. Several of the State legislatures, especially that 
of New York, have co-operated with the Geological Survey of the United States in 
order to produce an accurate survey of their own territory. During last year no 
less than 5000 square miles of the State of New York were surveyed on the scale 
of one mile to an inch for the first time. By means of similar co-operation 
between the legislatures of the individual states and the general government, the 
surveys of Massachusetts, New Jersey, Connecticut and Rhode Island, have been 
completed and the maps published. The municipal authorities of Baltimore are 
engaged on a complete survey of the city on a scale of 1 : 2400, or about 26 inches 
to a mile, with contours at every 5 feet of vertical height. The built portion of 
the city will also be shown on the scale of 1 : 480, thus approximating in scale 
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to the parish and ‘own plans of the Ordnance surveys, although surpassing them 
in the minute delineation of vertical relief. 


Explorations in Mato Grosso.—During the year 1887, further explorations 
of this remote province of Central Brazil were undertaken by Drs. C. and W. von 
den Steinen, P. Ehrenreich and P. Vogel, a report of which has quite recently 
appeared in the Zeitschrift of the Berlin Geographical Society, vol. xxviii., 1893, 
pp. 2438-295. It is well known that in 1884 the first two of these travellers, 
together with Dr. O. Clauss, performed a remarkable journey in following the 
whole course of the Xingu river from one of its source-rivers, the Batovy, to its 
confluence with the Amazon. The expedition of 1887 was undertaken with the 
object of exploring the Kulisehu, another source-river of the Xingu, and acquiring 
further knowledge about the natives inhabiting these districts. In both respects 
the expedition was successful. Starting from Cuyabd, the capital of Mato Grosso, 
the travellers first proceeded northward and reached the valley of the Upper 
Cuyaba river between the Serra Tombador and Serra Azul. Turning to the east, 
they crossed the Paranatinga river, which they regard as one of the tributaries of the 
Tapajoz, and not of the Shingu, as has been assumed. Continuing their journey 
to the east, they arrived (August 29, 1887) at the Knlisehu in 14° 7’ S. Lat., and 
followed the course of this river and of another, the Kuluene, to their confluence 
with the Ronuro, where the united rivers take the name of Xingu. The Kulisehu 
is a beautiful river with a very winding course. In its upper part it has numerous 
rapids, and the lower part has many lagoons on both sides of the river bed. Not 
far above the confluence with the Ronuro it was discovered that the Kulisehu is 
joined by another source-river of the Xingu, the Kuluene coming from the 
south-east. Both the Ronuro and the Kuluene are still unexplored. On the 
banks of the Kulisehu a number of Indian tribes were met with, viz. the Bakairi, 
Nahuqua, Mehinaku, Aueto, Yaulapiti, Kamayura, and Trumai, with all of whom 
friendly relations were established. The most interesting tribe of them are the 
Bakairi. They live in a very primitive state, have neither domestic animals of 
any kind—not even the dog—nor are they acquainted with metal tools and weapons, 
or with alcoholic beverages. Their only implements are stone axes, shells, fish- 
bones, etc. Their chief occupation is the growing of maize, mandioca, and tobacco. 
The expedition returned to Cuyaba by a somewhat more eastern route, crossing the 
Paranatinga higher up, and discovering the sources of the Rio Manso, an eastern 
tributary of the Rio Cuyabé. 


POLAR REGIONS. 
Reported High Northern Latitude.—We noticed on p. 463 of vol. ii. the 


report which was cabled to this country, and given a prominent place in all the 
newspapers, that an American whaler, the Newport, had reached the remarkable 
position of 84° N. We pointed out at the time that the statement could not be 
received unless fully corroborated. We now find from the new number of the 
Bulletin of the American Geographical Society that “all these particulars were 
invented by the conscientious reporter.” Professor George Davidson saw the captain 
ef the Newport, who was greatly annoyed at the circulation of the false report. 
His farthest north had been 73°, and when there he saw no ice-blink, so concluded 
that the sea was open for forty or fifty miles farther. It is curious that no 
correction of a mistake which was very widely circulated had previously been made 
in this country. 


Antarctic Whaling.—While the Dundee whalers, which made a trial trip to 
the Antarctic Sea last year, are returning this spring to their old whaling-field off 
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Greenland, Norwegian vessels are continuing the experiment in the south. We 
have already referred to the voyage of the Antarctic to the seas south of New 
Zealand, and a recent telegram from Port Stanley states that, on January 23, 
the Norwegian ships Jason, Castor, and Hertha returned to the Falkland Islands 
from a visit to the southern sealing-ground, and, after landing their catch, intended 
to proceed south for a second cargo, 


MATHEMATICAL AND PHYSICAL GEOGRAPHY. 


Physical Geography in France.—The present activity in research amongst 
French workers in physical geography, was somewhat strikingly illustrated at the 
meeting of the Academy of Sciences on January 22 (Comptes Rendus, vol. 11%, 
No. 4, 1894), when no fewer than seven papers on special problems were read or 
referred to. M. R. Boissiére called attention to the importance of exploring 
Kerguelen Island more thoroughly, and his memorial was submitted to a committee 
for report. M. Gustave Hermite described experiments on the temperature of the 
atmosphere at great heights by the use of free balloons carrying self-registering 
instruments. On March 21, 1893, the balloon, judging from the barometric diagram, 
reached a height of 52,500 feet; but at this elevation, the ink of the thermograph 
was frozen; at 41,000 feet the temperature was — 60° F. At the surface the 
temperature at the same time was 63° F., giving a difference of 123° for 41,000 feet 
or 1° F. for 333 feet of ascent. A second ascent in September was less satisfactory, 
the registering instruments having got out of order. M. Pruvot described the 
submarine geography of the coast of the Gulf of Lions, and M. de Lacaze-Duthiers 
gave a most interesting sketch of the equipment of his marine station in that 
region, to which Prince Roland Bonaparte has recently presented a steam yacht. 
A new examination of the fresh-water fishes of Borneo made by M. Léon Vaillant 
shows that of the 322 species now known in that island, 22 per cent. are peculiar 
to it, 39 per cent. are common to other islands in the western part of the archi- 
pelago, 35 per cent. are found in the islands and on the continent of Asia, and 4 per 
cent. are found in Asia and in Borneo, but have not yet been found in other islands. 
These observations have an important bearing on the history of the formation of 
the Malay Archipelago. ‘Two papers dealt with the origin of land-surface features 
by disturbances of the crust; M. Zurcher explaining his grounds for believing that 
the folds of the Earth’s crust are similar to those of a thin sheet or membrane, the 
thickness of which may be neglected compared with its surface; and M. Marcel 
Bertrand discussing the structure of the French Alps with reference to their folding 
and the resulting metamorphic action. 


Changes in River Courses,—Dr. E. Dunker of Halle has recently published 
(Mitteil. Ver. Erdkunde: Halle, 1893) his investigations on the causes which 
produce the changes in river courses. He comes to the conclusion that the Earth’s 
rotation has much less influence in the matter than has hitherto been assumed, even 
if a river flows due south or due north. The amount of pressure and the difference 
of the levels near the right and left bank, produced by the rotation of the Earth, are 
stated to be quite insufficient to account for the great changes which have been 
attributed to them. Dr. Dunker explains that the distribution and varying veloci- 
ties of the water in different parts of a river-bed are the main causes of these 
changes. ‘This follows from the fact that the water molecules in the concave parts 
of river-bends have a greater velocity, and produce more vigorous friction and 
pressure against the hollow sides of the banks, than is the case on the convex sides. 
‘The consequence is a loss of soil at the concave and an accumulation at the convex 
parts of the bends. 
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GENERAL. 


Instructions for Travellers—Dr. L. Ambronn develops in the Deutsche 
Geographische Blitter the idea of a special institute for giving the necessary instruc- 
tion to intending travellers. The geographical journeys of former times required 
from the traveller some special qualities of general insight, cleverness, and some 
pluck. Now, the problems are becoming quite different. Researches have 
to be made in a certain well-defined region, according to a determined plan. 
All means and methods of modern science have to be called in aid, if useful 
material is to be gathered, in both descriptions and scientific collections, so as to 
be available either for scientific purposes, or as hints for colonization. One knows, 
however, how difficult it is to fulfil these requirements. Of course, excellent books 
containing most useful hints for travellers have recently been published; but 
Dr. Ambronn very justly finds book-teaching insufficient; the teaching must be 
practical, and it is quite astonishing to see how much the practical use of instruments 
and the practice of observing is neglected by many travellers. Full series of 
observations have already been lost for science, simply because the traveller neglected 
to note some one element of observation. The amount of time which often is spent 
in vain because the traveller had not been accustomed to record his observations 
systematically, is enormous. Even mercantile interests could be much forwarded 
if preliminary instructions were given to the intending traveller. ‘The traveller 
of our own time must not only know how to describe in words what he sees, 
but he must be able to determine his exact position; he must know how to make 
astronomical determinations, to map, to measure heights and depths, and so on, 
as well as how to: describe the flora and fauna of a country, and the habitus of 
every useful plant. Dr. Ambronn proposes therefore to have a special institute 
for this purpose, either in one of the great commercial towns, or in connection 
with a university. The subjects of studies ought to be:—(1) Physical 
geography, meteorology, and short demonstrations in hydrography; (2) botany 
and zoology—a review of the habitus and properties of useful plants and 
animals, as well as lectures about botanical and zoological collections; (3) study of 
the soil and the rocks; (4) lectures on ethnography, observation of types of man 
and anthropological measurements; (5) geographical determination of position by 
means of the simplest instruments available, mapping and sketching; (6) lectures 
on commercial and political geography ; practical teaching of the art of travelling, 
necessaries for a journey in a given country, hygiene. Instruction in each one of 
these subjects might be given in one half-year, and the pupil might easily follow 
three or four of them at the same time. Appropriate teachers could be found in 
each city who would accept this teaching as an incidental occupation, while one chief 
instructor would devote his full time tothe institute. Another important point is to 
have wide collections of maps and of instruments, as well as a larger museum of 
ethnography. One cannot but fully approve Dr. Ambronn’s proposal, which is sure 
to be warmly supported by every one who has had to begin geographical research 
in his early years, without finding any possibility of receiving anywhere the 
necessary practical instruction. Similar courses of instruction have already been 
instituted in France (see Geographical Journal, vol, ii. p. 176), and the Royal 
Geographical Society has for a long time provided instruction for travellers in 
various branches. 


Solar and Lunar Halos.—In the November number of the Meteorologische 
Zeitschrift, Dr. G. Hellmann publishes some notes on the frequency of occurrence 
of solar and lunar halos, collected in the course of preparing his recent book on 
‘Snow Crystals.’ There is considerable difficulty in obtaining reliable information 
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about the geographical and seasonal distribution of these appearances, a difficulty 
which tends to increase with the more general adoption of self-recording instru- 
ments. Only two meteorological observatories, Ben Nevis and Tiflis, coutinue to 
make hourly “eye observations,” and the entries in the “ Remarks” column of 
most records become excessively meagre. The statement of Aristotle, that lunar 
halos are more frequent than solar, seems still to find its way iuto text-books, 
although not now always associated with his reason that the greater warmth of the 
sun more readily dissolves the secretions of the atmosphere. In order to test 
the accuracy of the current belief, Dr. Hellmann examined the records of Upsala 
Observatory before the days of self-recording, of a series of observations collected 
from various stations in New York State, by F. B. Hough, of the Polar Expeditions 
of 1882-83, and of ten stations in Japan. All the records agree in showing that 
the frequency of occurrence of halos and allied phenomena depends, for the most 
part, on the presence of ice-prisms and on the length of the day. Solar halos 
are least often seen in midwinter; the number increases steadily till the end of 
spring, and then rapidly diminishes through lack of ice-crystals. Lunar halos, again, 
are most common during the long nights of winter. During the seven years 
1866-72, the Upsala records show about five times as many entries of solar pheno- 
mena as of lunar, and in most cases the preponderance also lies with the sun. 
The Japanese stations are remarkable for the large total observed. This is a 
subject to which the attention of travellers might well be drawn. 


Death of Herr L. J. Schrenck.—L. J. Schrenck, member of the St. Peters- 
burg Academy of Science, and well known for his ethnographical, anthropological 
and zoo-geographical works on Siberia, died at St. Petersburg on January 20. His 
chief works of geographical interest are embodied in his great ‘Reisen und Forschungen 
im Amur-Lande in den Jahren 1854-1856.’ For a number of years he was the 
editor of the well-known Beitrége zur Kenntniss des Russischen Reichs, published 
by the Academy of Sciences. 


The Fifth Centenary of Prince Henry the Navigator.—The municipality 
of Oporto proposes to celebrate, on the 4th of March next, the fifth centenary of 
Prince Henry the Navigator, the initiator of that splendid series of voyages which, 
in the space of about eighty years, laid down the contour of the coast of Africa. 
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General Sir Charles Pyndar Beauchamp Walker, K.C.B. 
By LizuTENANT-GENERAL W. H. GooDENOUGH, R.A., C.B. 
TueE Geographical Society has lost an old and valued friend and counsellor by the 
death, on the 19th of January, of Sir Beauchamp Walker. A Fellow of thirty years’ 
standing, he was on the Council for a third of that time, and was Foreign Secretary 
from 1892, an office in which he suceeeded Lord Arthur Russell. Sir Beauchamp 
was a zealous and active member of many of our committees, and took a special 
interest in the Library and Map Department. The extension of the Society’s 
usefulness in the sphere of education had his warmest approval ; and his conversance 
with the teaching of geography on the continent, as well as his experience of its 
practical results in the wars in which he took part, and his position as Director- 
General of Military Education—1878 to 1884—combined to give weight to his 
counsel in this important field. His singular geniality and great charm of manner 
were as noticeable as his grand physique; springing from wide sympathies, and 
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an extensive knowledge of the world, these qualities endeared him and gave 
encouragement to younger men. With all his remarkable bonhomie, his sub- 
ordinates and co-workers in administrative office soon found, perhaps somewhat 
to their surprise, that they had an exact and methodical worker at their head, whose 
thorough education and varied training gave him a quick and comprehensive 
grasp of the subject in hand. 

This education was given him at Winchester, where he “did well.” Young 
Walker clearly took a broad view of the well-known legend writ on the wall in 
Winchester school—aut disce, aut discede, aut cedi, with the emblems, the mitre, 
the sword, and the birch rod apposed to each—for he combined the discere with the 
sword to ‘go for a soldier.” 

He entered the army in 1836, in the 33rd Duke of Wellington’s Regiment, at the 
age of nineteen, having been born on October 7,1817. After leaving school, the study 
of German at Hanover and Brunswick for a year took the place of a university or 
military college training. Nor did young Walker misuse the opportunities his 
father had wisely given him; he then obtained that thorough mastery of German 
which was afterwards to serve him in such good stead, and, besides, made lifelong 
friends, the last Duke of Brunswick, in particular, becoming his friend and 
correspondent. 

Going abroad with his regiment at twenty-one, he passed about ten years in 
the Colonies, where at that time so much larger a proportion of the army was posted 
than now,—at Gibraltar, in the West Indies, at Halifax, and in New Brunswick. 
In 1849, as a captain of three years’ standing,’ Walker transferred his services to the 
cavalry, and in 1854, in the Crimea, he was first aide-de-camp to Lord Lucan, 
commanding the cavalry division. In 1858 he was specially selected for service as 
lieutenant-colonel with a cavalry regiment in India, then engaged in the field ; 
and in 1859, in the ‘Trans-Gogra campaign, he conducted a pursuit of the broken 
forces of the mutineers. This service led to his being taken by Sir Hope Grant, 
himself a cavalry officer, as quartermaster-general of cavalry, with the army pro- 
ceeding under Sir Hope’s command to China. 

His experience in the campaign in China was perhaps of higher personal 
interest than any in his varied career. After the capture of the Taku Forts at the 
mouth of the river Pei-ho, and during the advance towards Pekin, a number of 
Englishmen and some French, who had trusted the Chinese, were, through (to say 
the least) the conflict of parties about the throne, taken prisoners; some were 
slain, others died through the untold hardships of their captivity. ‘The Chinese 
commissioners had brought about a conference, and had agreed to our army being 
advanced to a certain ground and camping there, pending the reception at Pekin of 
our ambassador. Colonel Walker, with a cavalry escort, went with our negotiator 
Parkes,* who was accompanied by Loch ¢ and several others, to take up the ground 
the army was to occupy. On traversing it on their way to meet the Chinese com- 
missioners, certain circumstances roused Colonel Walker’s suspicions, which he 
communicated to Parkes, and, on his return, the increasingly large bodies of Chinese 
troops seen on the same ground intensified them. In the result, Mr. Parkes shared 
Colonel Walker’s view, and went back to demand an explanation, leaving Walker 
to watch the ground and await his return. The great object now was to avert 
a collision between the armies, by this time in presence, until our people were in 
safety. But it was not to be. The Chinese, growing bold, mobbed and wounded 
first a passing French officer, whom Walker felt bound to help, and then mobbed 
the colonel himself, and would have dragged him to the ground; but, with rapid 


* Sir Henry Parkes. + Sir Henry Loch. 
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decision, calling to his troopers, whom he had previously enjoined to patience 
under provocation and the strictest attention to his signal, to “ ride for their lives,” 
he “ gathered his good horse together,” a favourite hunter, and, bursting the throng, 
escaped amid a storm of bullets and artillery fire. ‘The dreaded collision, now 
inevitable, ensued. Parkes, Loch, and the others were captured on the same ground 
scarce half an hour later; of the whole party, these two named alone, with 
some of the Sikh escort, were eventually released. Sir Heary Loch, in his 
“‘ Narrative of Events in China” (1869), does justice to Colonel Walker, who, “ with 
% patience and courage deserving of great praise, remained in a position which 
required much calmness and judgment.” 

But the position in which Beauchamp Walker became best known was still to 
be assumed. After the friction produced by the Danish war of 1864, a happy selection 
was made when, in 1865, Colonel Walker was appointed military attaché at Berlin, 
a post he held till 1877. He quickly became a persona gratissima to all, and par- 
ticularly at Court, and in the entourage of the Crown Prince, with whose staff he 
made the campaign of 1866. 


Again in 1870-71 he was at the head-quarters of the 
German army. 


His despatches during the war were singularly accurate and good. 
He rarely speculated on coming events, but described what he saw and what he heard. 
He was constantly under fire. His intimacy with many officers of the Crown 
Prince’s staff enabled him to send home much information that it would have been 
vtherwise difficult to obtain; but he was scrupulous and generous, and never 
information which a man in his position should not have done. 

At the conclusion of the war our Department of Military Intelligence was still 
in embryo, being in process of development, under a quite junior officer, from 
the older Topographical Department. ‘I'o this development General Walker, both 
privately and officially, gave a cordial assistance which was of the greatest service. 
A special business of this department is the provision of maps. 


sent 


There was a 
tendency to demand large scale maps for military purposes, and to think that these 
could supply almost every want in war, but General Walker demonstrated the 
results of the experience of the Germans, and their conclusion that their maps were 
too large; that, in the hands of subordinate officers, they led to officers looking more 
at the maps than at the ground itself; and that they should be confined to the use 
of the leaders. The despatch he wrote on this subject gave the right direction to 
our work at the time, and is still regarded as authoritative. 

Sir Beauchamp was an active supporter and a vice-president of the Royal United 
Service Institution, where also he was known for his lectures: ‘‘ Kéniggriitz,” 1868, 
vol, xii.; “lhe Fifth Corps before Versailles,” and “Outposts during the Invest- 
ment of Paris,” 1871, vol. xv. He produced also “ Organization and Tactics of the 
Cavalry Division ” (Blackwood, 1876). 

Sir Beauchamp’s grandfather was in the naval service of the old East India 
Company ; his mother of the Pyndar, connected with the Lygon, family. He leaves 
a widow, and one daughter—Baroness von Alvensleben. 

The general’s letters to his family, constituting almost a journal of the stirring 
events iu which he took part, have been carefully preserved, and, it is to be hoped, 
may be given to the world. 





Sir Gerald H. Portal, K.C.M.G., C.B. 


Tue life of Sir Gerald Herbert Portal, the close of whose brief but brilliant career 
has evoked such a universal sentiment of regret, was remarkable not only for its 
promise, but also for its actual achievement. In a profession in which the younger 
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members have seldom the opportunity of undertaking the graver responsibilities, he 
emerged from the body of his contemporaries and most worthily justified his selection. 
Born in 1858, he had hardly concluded his thirty-sixth year, when, returning in the 
full flush of success from his arduous march of nearly 2000 miles through Equatorial 
Africa, he fell a victim to a disease bred of city life, with which a constitution, un- 
doubtedly for the time enfeebled by tropical climates, was unable to do battle, and 
died in the flower of his days with an honourable record of duty done—rich, if we may 
say so, in the devoted affection of his friends, and the sorrow of all his countrymen. 

Sir Gerald Portal was a typical Englishman in the best sense of that name. His 
earliest laurels were won in the playing-fields of Eton, where so many of England’s 
best have first tasted the inspiring sense of success; he was a keen sportsman, 
a fearless rider, and a true lover of horses. Although a man of wide reading, 
with considerable literary taste and ability, he afforded another instance in support 
of the theory that examinations are not a final test of capacity, and abandoned a 
University career, which offered little prospect of success, to enter the Diplomatic 
Service. After the usual period spent in the Foreign Office, he was sent, in 1880, 
to Rome, where he remained for a couple of years. He was transferred to Cairo at 
that crisis of Egyptian history which arose in 1882, and was present at the bombard- 
ment of Alexandria. Here, in the able school of Sir Evelyn Baring (Lord Cromer), 
he gained that insight into Oriental life which was later to serve him in such good 
stead, and, having won his spurs as Acting Agent and Consul-General during the 
absence of his chief, was entrusted in 1887 with the perilous mission to King John 
of Abyssinia, the object of which was to pave the way for a peaceful solution of the 
difficulty with Italy arising from the disastrous episode of Dogali. The story of that 
most difficult and eventful journey has been recorded by himself in the simple, 
unassuming narrative of the “English Mission to Abyssinia,” originally printed 
for private circulation among his friends, and subsequently published by Mr. Edward 
Arnold. In 1889 he was entrusted with the temporary charge of the agency at 
Zanzibar, and gained such golden opinions in his six months’ tenure of office, that in 
March, 1891, he was definitely appointed to succeed Sir Charles Euan Smith at that 
post. Zanzibar had in the mean time become a British Protectorate. Here he found 
ample scope for his energy and ability, and succeeded in an incredibly short time, in 
spite of all the difficulties and obstacles which presented themselves, in reducing the 
chaos of an Arab despotism to something like order. After his Abyssinian journey 
he had been made a C.B. His services at Zanzibar and on the coast were rewarded 
with the K.C.M.G. 

When the question of the future of Uganda came before the public, and the 
British East Africa Company had definitely decided to withdraw from that 
region, Sir Gerald Portal was instructed to proceed thither, and to report on the 
best means of dealing with the country. Although deep in the unceasing labours 
occasioned by the Zanzibar administration, his preparations for the expedition were 
made in the briefest possible space, with the assistance of General Mathews, of 
whose helpfulness and kindness he never tired of speaking. Accompanied by 
Colonel Rhodes, Major Owen, and his brother, Captain Portal, he set out on the first 
day of 1893 on the eventful mission, the story of which has yet to betold. The sad 
death, at Kampala, of Captain Portal, an officer less known to the world than his 
younger brother, but not less appreciated by his friends and contemporaries, cast a 


deep shadow on an otherwise successful enterprise. The temporary arrangements 


made by Sir Gerald in Uganda, with rapid decision, are already known to the public, 
and at the end of May he started on that homeward journey which especially 
entitles him to a place in the records of this Society. His object was to ascertain 
the practicability of an alternative route to Uganda by the Tana, and in company 














OBITUARY. 245 


with Colonel Rhodes he diverged from Kikuyu, some 350 miles from the coast, 
breaking new ground in a northerly direction with a view to striking the upper 
waters of that river. The maps and journals recording their experiences will, no doubt, 
before long be issued; it may suffice here to say that the journey was one of excep- 
tional difficulty, owing to the marshes which had to be traversed, in which the expedi- 
tion wandered for upwards of a week, losing many of their loads and all the live 
stock brought down from Uganda, a loss which reduced them to considerable straits 
for food. When once the stream was reached, the worst of their troubles were at 
anend. H.M.S. Swallow was waiting to receive them at Lamu, and on the 22nd 
of October the expedition reached Zanzibar in the best of health and spirits. 

Sir Gerald then came to England, and expected to return almost immediately to 
Zanzibar in order to give effect to whatever decisions might be come to by her 
Majesty’s Government with regard to Uganda. But this was not tu be, and after 
three weeks of illness, which did not at first give rise to anxiety, the fatal symptoms 
of typhoid declared themselves, and the end came painlessly and swiftly. 

To few men of recent times has it been given to do so much good work in so 
short a time, and his record must be gauged by results and not by years. He had 
been entrusted with two most difficult and delicate missions, and had reached the 
first rank of his profession. He was ambitious, but as a man should be in the 
cause of his country, and took all hard service with a ready welcome. His acts 
were characterized by rapidity of decision and energy in execution, and his name 
will always be associated with the infant development of Zanzibar, the Free Port of 
Equatorial Africa. He was a man who inspired the warmest friendship; no one 
could be freer from all littleness or more chivalrous in all his thoughts, no one more 
cordial in his appreciation, more generous in his estimate of the work of others. His 
friends will mourn him long and sincerely, and the empire is the poorer by the 
untimely death of a brave and faithful servant. 





Richard Spruce. 
By Ciements R. Marxuam, C.B., F.R.S. 

RicHarp Spruce, whose death was announced last December, was eminent as a 
botanist, but he was also an accomplished geographer, and a most careful and 
accurate observer of Nature. His great but ill-requited services—as one of my col- 
leagues in the work of introducing chinchona cultivation into India—ought not to 
be forgotten. He was born in 1816, the son of the village schoolmaster at Ganthorpe 
(parish of Terrington), in the North Riding of Yorkshire, near Castle Howard, and 
early showed that talent for mathematics which afterwards led to his appointment 
as a master in St. Peter’s School at York. From early youth he also studied the 
plants of his neighbourhood, his first publication being a paper on the Musci and 
Hepatice of Teesdale, in 1841. Several other papers on mosses and ferns appeared 
in the Phytologist in 1845 and 1846. In 1815 he made a journey to the Pyrenees, 
the results of his field work in those mountains being embodied in two papers in the 
Edinburgh Botanical Society’s Transactions, entitled “ Notes on the Botany of the 
Pyrenees,” and “The Musci and Hepatic of the Pyrenees.” 

In 1849 Mr. Spruce sailed for South America, and devoted many years of his 
life to a comprehensive study of the flora of the basin of the Amazons. He sent 
his collections to Kew from 1849 to 1864, so that the Kew Museum became very 
rich in the vegetable products of that part of the South American Continent. Mr. 
Jackson, of the Kew Museum, has very truly remarked that nothing escaped Spruce’s 
notice in connection with the uses of plants. Food products, native medicines, and 
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manufactures all received a full share of his attention, and his notes were written 
in a small clear hand, every scrap of information referring to any special object being 
recorded. During these years he also explored the courses of unknown rivers, con- 
structed maps, and brought together a great mass of valuable geographical informa- 
tion. In 1856 he was at Tarapoto, in the valley of the Huallaga, and in 1857 he 
descended that river to the Marafion, thence ascending the Pastasa and Bombonasa, 
and traversing the vast forests of Canelos to Bahos in Ecuador. In January, 1858, 
he removed to Ambato, which, for more than two years, was his point of departure 
for excursions in the Quitenian Andes. 

The history of these labours will be found in numerous papers contributed to 
Hooker’s Journal of Botany: “ Botanical Excursion on the Amazon,” 1852; 
** Journal of a Voyage up the Amazon and Rio Negro,” 1853-55 ; ‘* Objects con- 
tributed to the Kew Museum from the River Amazon ;” “ Edible Fruits of the Rio 
Negro;” “ Letter on Vegetable Oils; ” ‘* Notes on the Indiarubber of the Amazon.” 
He also contributed several valuable papers to the Journal of the Linnean Society. 
The researches of Mr. Spruce into South American vegetation have been the most 
important since the days of Humboldt, not merely for the number of species collected 

-amounting to upwards of 5000—but for the number of new generic forms with 
which he enriched science. He also investigated the economic uses of plants, and 
his discoveries cleared up several doubtful questions of origin as to interesting 
genera and species. ‘Two admirable articles in the Geographical Magazine of July 
and August, 1873, on “Some Remarkable Narcotics of the Amazon Valley and 
the Orinoco,” and “ Personal Experiences of Venomous Reptiles and Insects in South 
America,” are good examples of the care and accuracy of his observations and of his 
charming style as anarrator. He also collected vocabularies of twenty-eight native 
languages of the Amazon valley, took meteorological and hypsometrical observations 
throughout the vast region he traversed, mapped three previously unsurveyed 
rivers, and made notes of the aspects and capabilities of the various districts he 
visited, and of the customs, food, trade, and agriculture of the inhabitants. 

From Ambato Mr. Spruce sent us a paper on the mountains of Llanganati in 
the eastern cordillera of the Quitenian Andes, which was published in our Journal 
(xxxi. p. 163); and another on the volcanic tufa of Latacunga at the foot of 
Cotopaxi, and on the cangdna, or volcanic mud, of the Quitenian Andes, which 
appeared in the Geological Society’s Quarterly Journal (xxi. p. 249). 

Owing to the strong recommendation of Sir William Hooker, I was so fortunate 
as to secure the services of Mr. Spruce to collect plants and seeds of the red bark 
(C. succirubra) in the forests along the banks of the rivers Chanchan, Chasuan, and 
San Antonio, on the western slopes of Chimborazo, for introduction into India. The 
red bark species of chinchona yields a larger percentage of febrifuge alkaloids than 
any other. In 1859 Mr. Spruce made a preliminary reconnaissance of the forests, and 
in 1860 he commenced his collecting operations, while suffering from the effects of 
fever and rheumatism. He says, “ Although upheld by a determination to execute 
to the best of my ability the task [had undertaken, I was but too often in that state 
of prostration when to lie down quietly and die would have seemed a relief.” Assisted 
by a gardener named Cross, he overcame all the numerous difficulties, collected 
100,000 well-ripened and well-dried seeds, and established 637 plants in Wardian 
cases, which were conveyed to Guayaquil on a raft, and shipped for India in January, 
1861. In his report, dated January 3, 1862, Mr. Spruce gave a most interesting narra- 
tive of his proceedings, his observations on the ‘“‘red bark ” tree, a minute account 
of the vegetation of the forests, remarks on the climate and soil, and a complete 
meteorological journal. 


The fever, followed by partial paralysis, which was contracted in this service, 
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completely disabled Mr. Spruce from any further active work. In 1863 he went to 
Payta, in the north of Peru, to recruit his health, and made a careful examination 
of the physical geography of the coast desert of Peru, and of the Peruvian system of 
cotton cultivation. ‘These observations were embodied in a report drawn up at my 
request, “‘On the valleys of Piura and Chira, in Northern Peru, and on the cotton 
cultivation therein (1864). I know of no other work in which the geology aud the 
vegetation of the Peruvian coast deserts are so well and so graphically described. 

In 1864 Mr. Spruce returned to England, with his health completely shattered, 
and I had the great pleasure of receiving him in my house until he went, for a short 
time, to Hurstpierpoint. Arrangements were eventually made, through the kindness 
of Lord Carlisle, for his removal to Welburn, near Castle Howard. He had the great 
and Jaborious task before him of arranging and describing his splendid collection of 
mosses and hepatic of the Amazon. For several years he was obliged to lie on 
his back, and in this position he had to examine each plant microscopically, and 
to write his notes. ‘The results of his labours were ‘ Palme Amazonice,’ published 
by the Linnean Society, and ‘ Hepaticaee Amazonica et Andine.’ A small pension was 
granted to him by Lord Palmerston, through the intercession of Lord Carlisle and 
his sister, and, after years of importunity—not from Mr. Spruce, or with his know- 
ledge—another small grant was at length, in 1877, obtained from the India Office, 
making together £100 a year. Mr. Spruce afterwards moved to a cottage in the 
village of Coneysthorpe, just outside the gates of Castle Howard Park; and here 
he continued to receive unvarying kindness from the Howard family. Here he at 
length completed his laborious work on the hepatice of the Amazon—a monument 
of industry and perseverance, and here, within a short distance of the place of his 
birth, he ended his days. 

Mr. Spruce had been a Fellow of this Society for thirty years; and those who 
are acquainted with his writings, with his conscientious accuracy, his scholarly 
style, and his great powers of description, know well that if he had been given 
health and strength, he would have been second to no man in this century 


yas a 
writer on geographical subjects. 





MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1893-94. 


Fifth Ordinary Meeting, January 29, 1894.—Captain W. J. L. Wuarron, 
R.N., F.R.S., Vice-President, in the Chair. 


Evections.—Colonel Lord Belhaven and Stenton; Captain Arthur Burgess, 
R.N.R.; Wm. Davis; Henry Newton Dickson; Alfred Charles Wm. Harmsworth ; 
Lieut. Arthur Havergal, R.N.; Henry Van Joel; Wolfred Nelson; Rev. Thomas 
Pearson; Lieut. C. P. Powney (Grenadier Guards); Edward Francis Riddell ; 
Captain Jocelyn FitzGerald Ruthven; Edward Bourchier Savile; Dr. Sidney 
Jebb Scott; The Right Rev. Wm. Procter Swaby (Lord Bishop of Guiana) ; John 
Prandon Tyrrell ; William Wickham, M.P.; Henry White Wickins. 


The late Sir C. P. Beauchamp Walker. 
Captain Wharton made the following remarks with reference to the death of Sir 
3eauchamp Walker, the Society’s Foreign Secretary :— 
Before proceeding to the business of the meeting, I must refer to the very 
regrettable death of General Sir Beauchamp Walker, an irreparable loss to the 
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Society. Sir Beauchamp Walker has served during the last ten years as a member 
of Council, as a Vice-President, and latterly as Foreign Secretary. Being a man of 
very great experience and most sound judgment, bis advice has been of the utmost 
use to the Council of the Society. In the movement the Society has made to 
encourage geographical education, he took a foremost place, and his loss is, as I say, 
almost irreparable to the Society. 





The Paper read was :-— 
“ A Journey through Iceland.” By Dr. K. Grossmann. 


There was an exhibition of photographs, maps, and curios in the tea-room. 





GEOGRAPHICAL LITERATURE OF THE MONTH. 
Additions to the Library. 





By HUGH ROBERT MILL, D.Sc., Librarian, R.G.S. 


Tue following abbreviations of nouns and the adjectives derived from them are 
employed to indicate the source of articles from other publications. Geographical 
names are in each case written in full :— 


A. = Academy, Academie, Akademie. Mag. = Magazine. 

Ann. = Annals, Annales, Annalen. P. = Proceedings. 

B. = Bulletin, Bollettino, Boletim. R. = Royal. 

Com, = Commerce, Commercial. Rev. = Review, Revue, Revista. 
C. R. = Comptes Rendus. S. = Society, Société, Selskab. 
Erdk. = Erdkunde. Sitzb. = Sitzungsbericht. 

G. = Geography, Geographie, Geografia. T. = Transactions. 

Ges. = Gesellschaft. V. = Verein. 

I. = Institute, Institution. Verh. = Verhandlungen. 

J. = Journal. W. = Wissenschaft, and compounds, 
M. = Mitteilungen. Z. = Zeitschrift. 


On account of the ambiguity of the words octavo, quarto, etc., the size of books in 
the list below is denoted by the length and breadth of the cover in inches to the 
nearest half-inch. The size of the Journal is 10 x 6}. 


EUROPE. 
Alps. Ann. G. 3 (1894): 150-172. Haug. 
Les Régions naturelles des Alpes, par Emile Haug. Avec carte en couleur. 
This interesting paper will be noticed in the Monthly Record. 


Alps—Rutor. Annuaire Club Alpin Frangais 19 (1892): 29-72. Ferrand 
Le Massif du Rutor, étude orographique sur la chaine frontitre franco- 
italienne entre |’Aiguille de la Grande-Sassitre et le col du Petit Saint- 
Bernard. . . . Par M. Henri Ferrand. 


Austria—Croatia— Meteorology Gavazzi. 
Konstante sredrie dnevne temperature zraka za hrvatske postaje. Napisao: 
Dr. A. F, Gavazzi, U Zagrebu, 1893. Size 94 x 6}, pp. 6. Presented by 
the Author. 
The constants of the mean daily temperature for the Croatian stations. 


Austria—Croatia— Rainfall. Gavazzi. 
Die Regenverhiltnisse Croatiens. Von Dr. Arthur Franovic Gavazzi. 
Wien, 1891. Size 93 x 64. Maps. Presented by the Author. 


Austria—Croatia—Sleme. Gavazzi, 
Meteorologijski odnosi na Sljemenu god. 1888. Sastavio A. F. Gavazzi. 
Size 94 x 6}, pp. 8. 
The same for 1889. Size as above, pp. 7. Presented by the Author. 


Meleorological observations on the Sleme for 1888 and 1889. 
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Austria—Dalmatia—Kerka River. Gavazzi. 


Usée Rijeke Krke. Napisao: Arthur Franovic Gavazzi. Zagreb, 1890. 
Size 9 x 6, pp. 12. Presented by the Author. 

A paper on the mouth of the Kerka river, Dalmatia, 
Austria —Dalmatia—Lake Vrana. Gavazzi. 
Vransko Jezero u Dalmaciji. Napisao Artur Franovic Gavazzi. U 
Zagrebu, 1889. Size 94 x 6, pp. 11. Map. Presented by the Author. 


Balkan States. Annuaire Club Alpin Frangais 19 (1892) : 322-355. De Launay. 


De Cettinjé & Nijni Novgorod par la Bosnie et la Transylvanie. Par 
M. L. de Launay. 


Illustrated from photographs by the author. 


Caucasus—Daghestan. Globus 64 (1893): 253-259, 270-275. Seidlitz. 
Pastuchows Besuch der héchstgelegenen Ortschaften des Daghestan und 
Besteigung des Schach-Dagh. Mitgeteilt von H. von Seidlitz. 

Abstract, illustrated by maps and photographic reproductions, of a paper read to the 
Caucasian Section of the Russian Geographical Society in March, 1893, and not yet 
published. Pastuchov’s visit to the villages of Chirakh and Kurush and the summit of 
the Shah-Dagh here recounted took place in September, 1892. 


Denmark—Magnetic Conditions. Paulsen. 
Institut météorologique de Danemark. Annales de l’Observatoire Mag- 
nétique de Copenhague. Publiées par Adam Paulsen Année, 1892. 
Copenhague G.-E.-C. Gad., 1893. Size 13} x 8}, pp. 52. Presented by 
the Danish Meteorological Institute. 


Contains sketch-maps showing the isogonic lines of Denmark and Bornholm for the 
period 1891-°5, and the records of the magnetic observatory at Copenhagen. 


England and Wales—Census. 


Census of England and Wales, 1891. Vol. iv. General Report, with 
summary tables and Appendices. London, Eyre and Spottiswoode, 1893. 
Size 13) x 8}, pp. vi. and 143 


———— ditto. Index to the Population Tables of England and Wales. 
London, Eyre and Spottiswoode, 1893, Size as above, pp. 218. 
England and Wales. Brabner. 
The Comprehensive Gazetteer of England and Wales, edited by J. H. F. 
Brabuer, F.R.G.s. Vol. i. Aar-Cat. London, William Mackenzie, not dated 
[1893 ?}. Size 105 x 7, pp. ; Maps and Plates. Price 10s. to sub- 
scribers. Presented by the Editor. 








The prospectus of this new gazetteer enumerates several important features, which 
are intended to make the compilation useful and trustworthy. The first volume appears 
to have been put together with care and with special regard to convenience of reference. 
Ecclesiastical information is particularly conspicuous. There are serviceable maps of 
the counties treated of, and plans of the large towns. A series of characteristic etchings 
of architecture and scenery is also given. The work will be completed in six volumes, 
but is only supplied to subscribers. 


France—Cevennes, etc. Ann. G. 3 (1894): 201-212. Gallois. 
Maconnais, Charolais, Beaujolais, Lyonnais (2 coupes, 1 carton), par 
L. Gallois. 

An attempt to unravel the somewhat confused geography of the region sometimes 
called the Central Cevennes, and to trace the limits of the four districts mentioned by 
considering their orographical and geological structure. 

France—Frontier. Ann. G. 3 (1894): 183-200. Sopheau. 
Les variations de la frontitre Frangaise des Alpes depuis le X VI’ Si¢cle. 
Par Pierre Sopheau. Avec une carte en couleur. 

The map shows by different lines the position of the Alpine frontier of France as 
determined by treaties in 1500, 1601, 1631, 1713, 1760, and finally 1860. 

No. I11.—Makrcu, 1894. | 8 
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France—Le Liron. B.S. Languedocienne G. 16 (1893) : 217-236. Bourguet. 


Le Liron. Essai de monographie d’un Chainon des Basses Ceévennes. 
Par M. le Docteur Bourguet. 
A neat monograph on a small but interesting mountain group. 


Germany—Unstrutthal. M. V. Erdk. Halle (1893): 78-138. Grossler. 
Fiihrer durch das Unstrutthal von Artern bis Naumburg tiir Vergangen- 
heit und Gegenwart von Prof. Dr. Hermann Grossler in Eisleben. 
Zweiter Teil—Das untere Thal von Vitzenburg bis Grossjena. 

Greece—Beotia. Grundy. 
The Topography of the Battle of Platewa; The City of Plitea; The Field 
of Leuctra. By G. B. Grundy, 8.a. With Maps and Plans. London, 


John Murray, 1894. Size 10 x 64, pp. 76. Price to Fellows of the R.G.S., 
2s. 6d.: to others, 7s. 6d. 


This is the first of the series of separate volumes which takes the place of tl: 
Supplementary Papers of the R.G.S. The work described was done for the Oxford 
Studentship in Geography in December 1892 and January 1893, and the memoir would 
have been read as a paper to the Royal Geographical Society but for the fact that it 
was impossible to reduce the matter to the dimensiuns of an hour’s lecture without so 


far sacrificing the closeness of the argument as to deprive it of much of its value to 
the schoiar and historian. 


Holland. Tijdschrift Nederlandsch Aardrijk. Genootschap 9 (1892): 581-588. Kuyper. 


Kaart van de Dichtheid der Bevolking van Nederland met toetichtenden 
Tekst door J. Khuyper. With map. 


This note is in explanation of a large scale-map of density of population, which it 


supplements by tabulated statistics of the distribution of population in 1829, 1859, 
and 1889. 


Hungary—Tatra. M. G. Ges. Wien 36 (1893) : 473-527. Rehmann. 


Eine Moriinenlandschaft in der Hohen Tatra und andere Gletscherspuren 
dieses Gebirges. Von Dr. Anton Rehmann. 

A study of the glaciation of the High Tatra, with a map showing the former 
extension of glaciers in that region. 

Levant. Bent. 
Early Voyages and Travels in the Levant. I. The Diary of Master 
Thomas Dallam, 1599-1600. IL. Extracts from the Diaries of Dr. John 
Covel, 1670-1679. Edited, with an Introduction and Notes, by J. Theo- 
dore Bent, F.S.A., F.R.G.S., London. Printed for the Hakluyt Society, 
1893. Size 94 x 63, pp. xlv. and 305. Portrait. Presented by the 
Hakluyt Society. 

The present volume forms No. LXXXVII. of the Hakluyt Society publications. 
Both Dallam and Covel resided in Constantinople, and their diaries convey a good idea 
of the state of the country at the time of their visit. In his Introduction Mr. Bent gives 
some account of the Levant Company of Turkey Merchants, 


Russia—Amber. Petermanns M. 39 (1893): 249-253. 


Koppen 
Vorkommen des Bernsteins in Russland. 


Von Fr. Th. Képpen. 

An abstract of a large Russian memoir on the places where deposits of amber occur 
in Russia, with a map of European Russia showing tle way in which amber deposits 
occur amongst the lower tertiary rocks from the Baltic to the Caspian, and from the 
Caspian, east of the Urals, to the Arctic Sea. 


Russia—Industries. Crawford. 
The Industries of Russia. Agriculture and Forestry, with coloured Maps 

. . . for the World’s Columbian Exposition at Chicago. Editor of the 

English Translation, J. M. Crawford, U.S. Consul-General to Russia. 

Vol. iii. St. Petersburg, 1893. Size 10} x 7, pp. xxxii. and 487. 

Mining and Metallurgy, with a set of Mining Maps, by A. Heppen, ete. 

Vol. iv. St. Petersburg, 1893. Size as above, pp. ix. and 97. 


‘These volumes complete the valuable treatise on Russian Industries compiled for 
the Chicago Exhibition, the other parts of which were noticed last month. 
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Russia—Steppes. Dokuchaev. 
The Russian Steppes. Study of the Soil in Russia, its Past and Present, 
by V. V. Dokuchaev, Professor. Published by the Department of Agri- 
culture Ministry of Crown Domains for the World’s Columbian Exposition 
at Chicago. Editor of the Eaglish Translation, John Martin Crawford. 

St. Petersburg, 1893. Size 103 x 7, pp. 61. 

Russia—Volga. Ausland 66 (1893): 705-707, 726-728. Gross. 
Die handelspolitische und volkswirtschaftliche Bedeutung der Wolga- 
Strasse im Sommer und Winter. Von Friedrich Wilhelm Gross 
(Dresden). 

Sweden—Aaland Isles. Globus 65 (1894) : 41-45, 64-67. Deecke. 
Reiseerinerungen von den Aalandsinseln. Von W. Deecke, Greifswald. 

An account, with maps and illustrations, of the remarkable little archipelago of the 

Gulf of Bothnia. 


ASIA. 


Banka—Tin-Mines. Monatschrift fiir den Orient 19 (1893): 125-129. Zelle. 
In der Zinnbergwerken der Insel Banka. Von L. J. Zelle. 
Captain Zelle, of the Dutch East Indian army, here gives a practical description of 
the great tin-mining operations carried on in the island of Banka, the richest store- 
house of that metal in the world. 


India—Calcutta. J. Asiatic S., Bengal, 62 Pt. 1. (1893): 104-127. Wilson. 
The Topography of Old Fort William. By C. R. Wilson. 

Mr. Wilson succeeded by means of a copy of! an old plan of Fort William preserved 
in the British Museum in tracing out the remains of the old Fort in the excavations 
recently made for the foundations of new Government offices between the General Post 
Office and the Custom House in Calcutta. The identification of sites appears to be 
correct. 


India—Petroleum. J. S. Arts 42 (1894): 145-156. Oldham. 
The Petroleum Fields of India: Their Present Condition and their 
Probable Future. By R. D. Oldham, Superintendent Geological Survey 
of India. 


A comprehensive description of the resources of India in petroleum, accompanied 
by a sketch-map showing the position of the several fields. 

Indo-China. Orleans. 
Autour du Tonkin, par Henri-Ph. d’Orleins, Paris, Calman Lévy, 1894. 
Size 94 x 64, pp. iv. and 650. Price 7 fr.50 c. Maps and Illustrations. 

The title hardly indicates the scope of this book, which recounts a journey from 
Hongkong to Bangkok through Tonkin. It contains a series‘of itineraries and lists of 
natural history collections in an appendix. The narrative and a chapter on the future 
expansion of Tonkin are written from the standpoint of French interests, which Prince 
Henry has much at heart. 


Luchu Islands. T. Asiatic S. Japan 21 (1893): 271-289. Chamberlain. 
On the Manners and Customs of the Loochooans. By Basil Hall 
Chamberlain. 

A light essay descriptive of a visit to the Luchu Islands, The Land of Propriety, 
according to native sentiment, and a country of rare climatic and economic advantages. 
Malay Archipelago, Damma. J. Anthropological I. 23 (1893): 134-141. Bassett-Smith. 

Damma Island and its Natives. By P. W. Bassett-Smith, Surgeon, R.N. 
Plates. 

Damma Island, in the Banda Sea, is one of the Serwati group, and has rarely been 
visited. A summary of the paper appears elsewhere in the Journal. 

Oxus. Ausland 66 (1893): 657-662. Komischke. 
Die Hydrographie des Oxus Beckens. Von W. Komischke, Berlin. 

A discussion of Blanc’s observations on the Aral-Caspian depression in its relation to 
the controversy as to the early condition of that region. 
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Sikkim. Kew B. Nos. 82-83 (1893) : 297-315. Gammie. 
Botanical Exploration of Sikkim-Tibet Frontier (in a letter from Mr. G. 
A. Gammie). 
Mr. Gammie travelled through Sikkim and on the Tibetan frontier during 1892, 
and, in addition to his botanical observations, records many interesting geographical 
and ethnological facts. An abstract of his journey will appear in the Monthly Record, 


Sumatra—Battaks. Modigliani. 
Fra i Batacchi Indipendenti. Viaggio di Elio Mo‘ligliani pubblicato a cura 
della Societa Geografica Italiana in occasione del primo Congresso Geo- 
grafico Italiano. Rome, 1892. Size 10 x 6}, pp.192. Maps and Illustra- 

tions. Presented by the Italian Geographical Society. 

Signor Modigliani particularly studied the Battaks in the neighbourhood of the 


great Lake Toba, and gives an account, with many illustrations, of the mode of life and 
industrial arts. 


Syria. T. S. Biblical Archzxology 9 (1893) : 227-254. Tomkins. 
On the Topography of Northern Syria, with special reference to the Karnak 
Lists of Thothmes III. By Rev. Henry George Tomkins (4 plates). 
Identification of names in the Orontes and Euphrates valleys with those inscribed on 
the ruins of Karnak in commemoration of the victories of Thothmes ITI. 
Turkey in Asia. Cuinet. 


La Turquie d’Asie. Géographie administrative, statistique, descriptive et 
raisonnée de chaque Province de ])’Asie-Mineure, par Vital Cuinet. Tome 
Troisieme, Fascicule 8. Paris, E. Leroux, 1893. Size 11 x 7} 

The value ot this authoritative compilation of statistics regarding the Turkish 


Empire has been frequently referred to in announcing the publication of its successive 
parts. 


Yezo. T. Asiatic 8S. Japan 21 (1893): 198-240. Batchelor and Mizabe. 


Ainu Economie Plants. By Rev. John Batchelor and Dr. Kingo Mizabe. 
Part I. Ainu Medicinal Plants. 


A list of 137 plants variously applied by the Ainu in cases of illness or injury. 


AFRICA. 
Algeria, Field. 
The Barbary Coast. By H. M. Field,p.p. New York, Charles Scribner’s 
Sons, 1893. Size 8} x 6. pp. ix. and 258. With fourteen Illustrations and 
a Sketch Map. 


The latest of an interesting series of geographical works by the author, brother of 
the illustrious Cyrus Field. In this, as in his other journeys, Dr. Field never went 
beyond beaten paths of travel, but he has the merit of having something new and 
fresh to say of every place he visits. 


His accuracy and justice are such as are rare in 
ordinary impressions de voyage. 


The contents of all the author’s volumes originally 
appeared as letters to the Evangelist, a New York paper, of which he is proprietor. 
Mashonaland. P. Philosophical S. Glasgow 24 (1893) : 29-50. 


The Geography and Ethnology of Mashonaland, with a brief account of 
the Ruins of Zimbabwe. By Robert M. W. Swan. 


Swan. 


Morocco. J. 8. Arts 42 (1894): 157-160. 


Rolleston. 
Morocco and its Races. By Charles Rolleston. 


Somaliland. B.S.G. Italiana 6 (1893): 7-30, 184-204, 294-312, 
510-538, 632-680. 


Un’ escursione nel Paradiso dei Somali. Relazione dei signori cap. Enrico 
Baudi di Vesme e Giuseppe Candeo. 


Vesme and Candeo. 


The travellers left Berbera in February 1891, and give a very detailed account, 
with a map on the scale 1: 1,000,000 and many illustrations, of their journey south- 
ward to Imé on the Webi, which was reached on April 21, and thence by a different 


route north-westward to Harar, reached on May 23, and Zeila, where the trip ended 
on June 16. 
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West Africa. J. Manchester G. S. 9 (1893) : 28-44. Halligey. 
The Yoruba Country, Abeokuta and Lagos. By the Rev. J. T. F. 
Halligey. 


A fresh and lively account of the regions described from the personal experience of 
the author as a missionary. 


West Africa, Boundaries. Deutscher Kolonialblatt 4 (1893): 531-534. — 


Abkommen zwischen Deutschland und England iiber die Abgrenzung der 
beiderseitigen Interessensphiren in den vom Golf von Guinea nach dem 
Innern sich erstreckenden Gebieten vom 15 November 1893. 


This is the text, in German and English, of the new agreement, with a large-scale 
map showing the boundary line. 


NORTH AMERICA. 
Canada—Assiniboine. T./?.S. Canada 10 (1893): sect. ii., 69-78. Bryce. 
The Assiniboine River and its Forts. By George Bryce, LL.p. 


The history of the fur-traders’ forts on the Assiniboine River goes back for one 
hundred and fifty years, and )Jr. Bryce here puts together the principal facts which can 
be recovered. A map of the river is given showing the sites of the principal forts. 


Canada—Athabasca. McConnell. 


On a portion of the district of Athabasca, comprising the country between 
Peaee River and Athabasca River. By R.G. McConnell. Pp. 68. Ottawa, 
1893. 


Report D in vol. v. of the new series of Canadian Geological Survey Reports. An 
area of 44,000 square miles of utterly unexplored territory was first visited by Mr. 
McConnell and described in his report. The country generally was an undulating, 
wooded plain, diversified with very numerous small lakes. The report is illustrated by 
maps, views, and sections. 


Canada— Manitoba, etc. Tyrrell. 


Report on North-Western Manitoba, with portions of the adjacent districts 
of Assiniboia and Saskatchewan. By J. B. ‘Tyrrel, m.a., B.sc. Ottawa, 
1892. Pp. 236. 

This is Report E of vol. v. of the Reports of the Canadian Geological Survey. It 
is illustrated by several views and sections, and accompanied by two maps, contoured at 
intervals of 100 feet, and showing the physical character of the region with remark- 
able effect. One map iscoloured geologically; the other to bring out the distribution 
of forests, distinguishing continuous wood, isolated trees, burnt forest, and prairie lands. 


Canada—Nova Scotia. T.R.S. Canada 10 (1893): sect. ii., 79-107. Patterson. 
Sir William Alexander and the Scottish Attempt to Colonize Acadia. By 
the Rev. George Patterson, D.p. 
An interesting chapter in the early history of Nova Scotia. 
Canada—Sudbury. Bell. 


Report on the Sudbury Mining District. To accompany Sheet 130, Series 
of geologically coloured maps of Ontario. By Robert Bell, m.p., ete. 
1888-90. Ottawa, 1891. Pp. 96. 
This is Report F of the Canadian Geological Survey Reports, vol. v. (1893), pub- 
lished by Dr. A. R. C. Selwyn, Director. 


United States—Dakota. Finley. 


Certain Climatic Features of the Two Dakotas, illustrated with one 
hundred and sixty-three Tables, Charts, and Diagrams. By John P. 
Finley. Washington, 1893. Size 12 x 94, pp. 20+. 
This Report contains a comprehensive collection of meteorological and climato- 
logical data bearing on North and South Dakota. The records include the year 1891. 
Among the results deduced from the present investigation may be mentioned—The 
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Dakotas must resort to an extensive system of irrigation; forests must be preserved 
and extensive reforestation adopted; the snowfall is too light and the winds are too 
heavy to secure from this form of precipitation much, if any, protection to crops; the 
occurrence of drought in the Dakotas bears such a close relation to the distribution of 
atmospheric pressure over the north-central portion of the United States that 
becomes an inevitable result unless obviated through the intervention of artificial 
influences. 


United States—Indiana. U.S. Geol. Survey, XI. Report, pt. i. (1891) : 579-742. Phinney. 
The Natural Gas Field of Indiana. By Arthur John Phinney. 


Mr. W. J. McGee gives a brief and picturesque account of “the conquest of the 
hitumens,” or the commercial utilization of the hydrocarbons of the Earth’s crust; and 
Dr. Phinney follows with a detailed description of the natural gas wells of Indiana, and 
the geological character of the various borings. The memoir, like almost all those of 
the U.S. Geological Survey, is a model of clear statement. 


United States—Iowa. U.S. Geol. Survey, XI. Report, pt. i. (1891): 199-567. McGee 
The Pleistocene History of North-Eastern Iowa. By W. J. McGee. 


This fine report contains a detailed account of the topography of the district and a 
profound study of the changes which the surface has undergone in assuming its 
present form, Mr. McGee worked as an amateur, and for nearly twenty years studied 
the district which he describes. The monograph is very richly illustrated with maps 
and photographs, the latter delineating with remarkable success the salient features of 
the scenery of the country. 


United States—Local Government. Bemis and Haynes. 
Johns Hopkins University Studies. Eleventh Series, XI, XII. Local 
Government in the South and the South-west. By Prof. Edward W. 
Bemis, p.D., and others. Popular Election of U.S. Senators. By John 
Haynes. Baltimore, the Johns Hopkins Press, 1893. Size 9} x 6, pp. 118. 


CENTRAL AND SOUTH AMERICA. 
Brazil. Steinen. 


Unter den Naturvélken Zentral-Brasiliens. Reiseschilderung und Ergeb- 
nisse der Zweiten Schingu-Expedition, 1887-1888. Von Karl von den 
Steinen, Prof. Dr. Mit 30 Tafeln ... sowie 160 Text-Abbildungen nach 
den Photographien der Expedition, nach den Originalaufnahmen von 
Wilhelm von den Steinen und nach Zeichnungen von Johannes Gehrts 
nebst einer Karte von Prof. Dr. Peter Vogel. Berlin, Dietrich Reimer, 
1894. Size 103 x 7, pp. xvi. and 572. 


The author describes the savages of Central Brazil on the river Cuyaba, 
particularly the Bakairi and the Bororo, 

Chile. Anrique. 
Diario del Comandante Benjamin Mutioz Gamero a los lagos de 
Llanquihue, Todos-Santos y Nahuelguapi, en 1849. Publicado con una 
introduccion biogratica por Nicolas Amique R., Valparaiso, 1893. Size 
9 x 64, pp. 58. 


Colombia. Peter. 


W. Reiss und A. Stiibel: Reisen in Siid-Amerika, Geologische Studien 
in der Republik Colombia, III. Astronomische Ortsbestimmungen 
bearbeitel von Bruno Peter. Berlin, A. Asher & Co., 1803. Size 13 x 10, 
pp. xxii. and 327. Presented by the Author. 


This valuable work will ultimately be reviewed as a whole. 


Paraguay. M. G. Ges. Wien. 36 (1893): 627-655. Jordan. 
Ueber meine Reisen in Paraguay von Dr. Paul Jordan. 
A general account of scientific excursions in Paraguay during 1888 and 1889. 


Peru. Middendor‘, 
Peru, Beobachtungen und Studien iiber das Land und seine Bewohner 
wihrend eines 25-jihriger Aufenthalts von E. W. Middendorf. I. Band, 
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Lima. Mit 21 Textbildungen und 32 Tafeln. Berlin, Robert Oppenheim, 
1893. Size 103} x 7, pp. xxxii. and 640. Presented by the Publisher. 

This volume commences with a long historical chapter, and then considers modern 
Lima with reference to the town itself, the people, churches, government buildings, 
legal and educational institutions, commercial relations, hospitals and charities, and 
amusements. The various sections are handled in such a way as to throw light on 
many Peruvian interests which are of a more general character than the title of the 


volume would lead one to expect. 
Porto Rico. Tour du Monde 66 (1893): 417-432. Claine. 
Porto Rico. Par M. J. Claine. 


A visit to Porto Rico in 1892, with numerous well-chosen illustrations. 


AUSTRALASIA AND PACIFIC ISLANDS. 
Kei Islands. 


Tijdschrift Nedertandsch Aardrijl:. Genoolschap 9 (1892): 619-653. 
Die Ewaf of Key-Eilanden. Door H. O. W. Planten. 


Planten. 


Lieutenant Planten gives a detailed description of his observations on the Kei 
Islands off the coast of New Guinea, illustrated by a large scale reproduction of the 
Dutch Admiralty Chart of the group on the surveys for which he was engaged. 


Australian Language. Threlkeld and Fraser. 
An Australian Language as Spoken by the Awabakal, the People of 
Awaba or Lake Macquarie (near Neweastle, New South Wales), being an 
Account of their Language, Traditions, and Customs. By L. E. 
Threlkeld. Rearranged, condensed, and edited, with an appendix, by 
John Fraser, B.4., LL.D. Sydney, Charles Potter, 1892; size 8} x 53, 
pp- Ixiv., x., 228, and 148. Presented by Dr. A. Renwick, Commissioner 
Jor New South Wales at the World’s Columbian Exposition, Chicago. 

This is a curiously-paged work, broken up also by apparently objectless supplemen- 
tary title-pages in the midst of continuous pagination; but, although lacking in the 
externals of literary form, it is of much value as a complete statement of one of the 
aboriginal languages of Australia now practically extinct. The linguistic part con- 

tributed by Mr. Threlkeld, who worked at the subject from 1827 to his death in 1859, 

onsists of a grammar and vecabulary of the Macquarie Lake tribes, together with a 
translation of the Gospel of St. Luke, and a glossary to it. The appendix by Dr. 

Fraser gives a series of grammars and vocabularies of other tribes, including the 


Minyung, Narrinyeri (South Australia), Wiridari, a West Australian dialect, and 
others. 


Western Australia—Year-Book. Fraser. 
Western Australian Year-Book for 1892-93. By Malcolm A. C. Fraser. 
Perth, 1893 ; size 8} x 54, pp. viii. and 275. 

This edition (the seventh) of the *‘ Western Australian Year-Book’ has been 
sonsiderably enlarged. Special attention has been given to the short ‘ History of the 
Discovery and First Settlement of the Colony.’ A new map has been added showing 
the land divisions, goldfields, stock routes, agricultural areas, steam and mail routes, 


railways open and in course of construction, telegraphs, lighthouses, water-holes, rain- 
all, and other features of interest. 


MATHEMATICAL AND PHYSICAL GEOGRAPHY. 


Alpine Climate. Z. Deutschen Oesterreichischen Alpen-V. 24 (1893): 21-51. Briickner. 


Ueber den Einfluss der Schneedecke auf das Klima der Alpen. Von 
Eduard Briickner. Also a separate copy, presented by the Author. 


A valuable climatological paper, which will be noticed elsewhere. 
Bay of Biscay—Currents. B.S.G. Com. Bordeaux 16 (1893): 555-561. Hautreux. 
Golf de Gascogne—Courants. Par M. Hautreux. 
An account of further experiments by means of floats in the Bay of Biscay. 
Geodesy. 


Comptes-Rendus des séanecs de la Dixitme Conférence Générale de 
l’ Association Géodesique Internationale et de sa Commission Permanente 
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reunies a Bruxelles du 27 Septembre au 7 Octobre, 1892, rédigés par le 
Secrétaire perpetuel A. Hirsch. Berlin, G. Reimer, 1893. Size 114x9, 
pp. 695. Maps and Plates. 
Contains a map of Europe showing the main lines of triangulation connecting different 
countries. 


Gulf Stream. Thoulet. 


M. J. Thoulet. Les Courants dela Mer et le Gulf-Stream. [Reprint from 

the publication of the French Association for the Advancement of Science.} 

1893. Size 9} x 6, pp. 14. Presented by the Author. 
Ice Age. 


Wallace. 
The Ice Age and its Work. PartI. By A. R. Wallace, v.xs. [From 
The Fortnightly Review, November, 1893, pp. 616-633.) 
Lake and Sea Levels. Briickner. 


Uber Schwankungen der Seen und Meere, Ein Vortrag gehalten auf dem 
IX. Deutschen Geographentage in Wien im Jahre 1891, von Prof. Dr. 
Ed. Briickner. Berlin, W. Pormetter, 1891. Size 93 x 64. Presented by 
the Author. 

A paper on the variation of lake and sea levels. 
Maize Distribution. Harshberger. 
Contrib. Botanical Lab. Univ. Pennsylvania 1 (1893): 75-202. 
Maize: a Botanical and Economic Study. By John W. Harshberger, 
PH.D. 


From a variety of considerations drawn from meteorology, botany, archeology, 
ethnology, philology, and history, the author satisfies himself that maize is of Mexican 
origin; but he does not seriously consider the reasons in favour of the plant being 
indigenous also to Asia and Africa, this part of the work being dismissed in a page 
and a half. Geographical distribution is also briefly considered, and the map illus- 
trating this section refers only to the American continents. The economic aspect of 
the use of maize is also treated, and the States of North America classified according 
to their productivity. It appears that seven **corn-surplus states,” viz. Ohio, Indiana, 
Illinois, lowa, Missouri, Kuusas, and Nebraska, supply almost all the maize that enters 
commercial channels, 


Mankind. Biichner. 


The Origin of Mankind. By Professor Ludwig Biichner. [From The Fort- 
nightly Review, January, 1894, pp. 74-82.) 


Mountains. Z. Deutschen Oesterreichischen Alpen-V. 24 (1893): 375-403. 


Simon. 
Alpine Plaudereien eines Kartographen. Von 8S. Simon. 


In a light and racy strain this Alpine gossip conveys many suggestive facts of 
mountain relief and geographical forms. 


North Sea. Jukes-Browne. 
The Geographical Evolution of the North Sea. By A. J. Jukes-Browne. 
[From The Contemporary Review, November, 1893, pp. 704-712. Maps.] 


Oceanography. Walther. 
Allgemeine Meereskunde. Von Johannes Walther. Leipzig, J. J. Weber, 
1893. Size 7} x 5, pp. xvi. and 296. Price 4s. 6d. 

This little book, illustrated by seventy-two blocks and a map, is an attempt to 
deal systematically with the main outlines of oceanography. It is divided into twenty- 
five sections, treating of the forms of the sea-bed and its changes, wave-action, the 
temperature, salinity, colour, and circulation of the water, ice-drift, marine fauna and 
flora, deposits, islands, and island-life. A short list of books given at the end is very 
incomplete, especially with regard to English works. Tle space devoted to plants and 
animals appears to be somewhat out of proportion in a general work, and it contains 
an undue share of the illustrations. 


River Systems. Ann. G. 2 (1893): 1-10, 296-305 ; 3 (1894): 138-149. Dubois. 


L’Hydrographie des Eaux douces. Méthodes employées pour l’¢tudier. 
Recherche d’une meillure classification. Par Marcel Dubois. 
The conclusions of this discussion ‘will be summarized in the Monthly Record. 
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Tables. {Curtis}. 
Smithsonian Meteorological Tables. [Based on Guyot’s Meteorological 
and Physical Tables.} Smithsonian Miscellaneous Collections, 844. 
Washington, Smithsonian Institution, 1893. Size 10 x 64, pp. lx. and 262. 

Presented by the Smithsonian Institution. 
In a preface Mr. 8. P. Langley explains that this volume will be followed by a 
volume of Geographical Tables and another of Physical Tables, completing a recast of 
Dr. Guyot’s original work, which is too well known to require recommendation. 


Zoogeography. Simroth. 
Nova Acta Leop.-Carol. Deutschen A, Naturforscher 61 (1891): 201-424. 
Die Nacktschnecken der portugiesisch-azorischen Fauna in ihrem Ver- 
haltniss zu denen der paliarktischen Region iiberhaupt. Von Dr. Heinrich 
Simroth in Leipzig. Mit. 10 Tafeln. 

In the course of his studies of the slugs of the Azores, Dr. Simroth made some 
geological, meteorological, and hypsometrical observations, which are given as an intro- 
duction to the paper. The plates include a map of the distribution of snails in Europe, 
and four maps of the distribution of different families of land molluses over the world. 


GENERAL. 

Biography—Vogel. Deutsche Rundschau G. 15 (1893): 569-572 Holetschek. 
Professor Dr. Hermann Karl Vogel. Von Dr. J. Holetschek. With 
portrait. 

Biography—Von Hauer. Deutsche Rundschau G. 16 (1893): 86-88. Umlauft. 
Franz Ritter v. Hauer. Von Fr. Umlauft. With portrait. 

Historical—Maps. Z. Ges. Erdk. Berlin 28 (1893): 167-200. Schumacher. 


Olaus Magnus und die iltesten Karten der Nordlande. Von Hermann 
A. Schumacher. 
This was the last work of the author, who died before completing it for press. It 
was summarized in the Journal for February, p. 149. 
Strabo’s Geography. 
Selections from Strabo, with an Introduction on Strabo’s Life and Works. 
By the Rev. H. F. Tozer, m.a. Oxford, Clarendon Press, 1893: size 9 x 


6, pp. xii. and 376. With maps and plans. Presented by the Delegates of 
the Clarendon Press. 


This little book is deserving of special notice. 


Tozer. 


Travel. Freshfield and Wharton. 
Hints to Travellers, Scientific and General. Edited for the Council of 
the Royal Geographical Society by Douglas W. Freshfield and Captain 
W.J. L. Wharton. Seventh edition. Revised and enlarged. London, 
The Royal Geographical Society, 1893: size 7 x 5, pp. 500. Plates. 
Price 8s. To Fellows 5s. 
The revision to which this well-known work has been subjected has kept it up to 
date in all particulars, and various important additions have been made. 
Travelling. B.S.R.G. d@ Anvers 18 (1893): 47-112. De Keyser. 
Le Tour du Monde au XX" Siecle. Les Voyages dans l’Avenir. Par 
M. l'ingénieur Emile De Keyser. 
This has been summarized in the Journal for February, p. 146. 





NEW MAPS. 
By J. Coles, Map Curator, R.G.S. 


EUROPE. 

Adelsberg. Martel. 
Ubersichitsskizze der Umgebung von Adelsberg und Planina. Zur Veran- 
schaulichung des unterirdischen Laufes der Fliisse Poik und Unz. Nach 
den Untersuchungen v. Schmidl, Kraus, Putick, Martel u. A. 1850-1893, 
entworfen von C. A. Martel, 1893. Scale 1: 180,000 or 27 stat. miles to 
an inch.—Der Unterirdische Lauf der Poik Flusses bei Adelsberg in 








bo 
or 
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Krain. Nach den Arbeiten von Schmid] 1850-53, Kraus u. Szombathy, 
1885, Patick 1886-88, Kraigher, Dietrich, Schiber u. A. seit 1890 dem neuen 
Grottenplane v. Schmid, 1892, und den neuesten Anfnahmen von Martel, 
1893. Zusammengestellt von C. A. Martel. Petermann’s Geographische 
Mitteilungen, Jahrgang, 1894, Tafel 2. Gotha: Justus Perthes. Pre- 
sented by the Publisher. 

Austro-Hungary. Artaria. 
Artaria’s Eisenbahn—u. Post-Communications—Karte v. Oesterreich- 
Ungarn, 1894. Scale 1: 1,700,000 or 26°8 stat. miles to an inch. Wien: 
Artaria & Co. Price 1 fl. Presented by the Publishers. 

On this map all lines of railway in Austro-Hungary are laid down, and are easily 
distinguished from: one another by the manner in which they are coloured. The 
distances between stations are given in kilometres, and the map is in all respects well 
suited for the use of tourists. 

England and Wales. Ordnance Survey. 
Publications issued since January 12, 1894 

1-inch—General Maps :— 

ENGLAND AND WALEs :—Sheets, 232, 312, 315, 324, engraved in outline, 
238, 272. Hills engraved in black or brown, 148, 18%, 191, 223, 224, 328, 
329. Hills photozincographed in brown, Is. each 

6-inch—County Maps :— 

ENGLAND AND WALEs :—Lancashire, 66 N. 


E., 67 3.W.; Yorkshire :—62 s.w., 
8.E., 75 N.W., N.E., 77 N.W., 141 N.W., N.E., 1 


$2 s.w., 146 N.W., N.E., 159 NLE., 
191 s.w., 205 N.w., 221 s.w., 8.E., 296 8.W., 234 N.r., 249 s.n., 25 2 s.w., 264 
8.W., 267 N.E., 277 8.W., 8.E., 278 N.E., 8.E., 282 N.r.. 287 5.w., 3.E., 291 N.W., 


293 N.W., 297 N.W., 298 N.E., 300 S.E., 2 each 
25-inech—Parish Maps :— 

ENGLAND AND Waters :—Lancashire, XVIII. 10, 4s.; XLVIII. 16, 5s.; 

LIIL. 11, i 5s. each; 16, 48.; LIV. 12, 15, 4s. each; LV. 16, 5s.; LVI. 

7, 88.; 8, ; LXIV. 2, 148.; LXI. 2, he LXII. 1, 2, 3, 4, 5, 4s. each; 

6, 58. : 7.8 10. 14, 4s. each; LXX. 1.5 3 2, 5, 4s. each; 6, 5s.: LX XII. 

= Ss. LEXY. 2, boy. 4s. each; cXXVIIt 2, 38.; 14, 48.; LXXXIL 8, 
: LXXXIIL 2 s.; 3, 4, 5, 5s. each; 6, 7, 12, 48. each; LXXXIV. 2, 

> 4,7 ’, 4s. ey 8, 52.; 9, 48.; 10, 58.; 15, 16, 4s. each; LXXXV. 5, 4s.; 

6, 58.; 7, 48.; 8, 10, 11 58. each; 12, 14, 16, 48. each; LXXXVI. 5, 9, 13, 

5s. each : 14, nd LXXXVII. 9, l4s.; LXXXIX. 5, 88.; 6, 9, 11, 4¢ 


each; 14, 88.; XC. 4, 8s.; "4 9, 5e.; XCIV. 1. 3,3 4, 6. 10, 18, Se. 
each; XCVIL. 1, 3, 5s. each; a C. 16, 8s.; CII. 7, 8e.; CV4. 1 q 
5, 5e.3 C en 9, 14, 3s. each; Lb, », 48.; CXV. 9, 14s. (coloured). Yorkshire, 
XIII. 4, 7 , os. _ 4 8, 11, 12,13, 14, 16, 4s. each: XXIV. 11, 16, 42. 
each ; XU II. Fe IIT. 6, 16, 4*. each; XLIV. 3, 4, 5, 7, 8, 48. each ; 
10, 3s.; 12, is. : rh ; XLV. 1, 2, 3, 5, 6, 8. 9, 15, 16, 48. each; XLVI. 


1,2. 6, 8, 10, 13, to each : 15, 3¢.; XLVIL. 5, 10, 4s. each; LXVI. 3, 7, 
8, 48. each ; 11, 3s.; CXLVI. 7, 4e.; CXLVIIL 1, 4e. : 2, 3, 5, 3s. each: 
6, 9, 48. each; 11, 3s.; 14, 15, 4s. each ; CLXV. 2. 6, 7, 8, 4s. each; 10, 3s. ; 
11, 4s.; 13, 15, 38. each; ob XVI. 1, 48.: CLX VIII. 5, 8s. ; CCI. 11, 8s.; 
CCX. 8, 88.; CCXXXI. 2, 5s. : 4, Se.; 6. 7,8, 58.each; 9, 8s.; 10, 11, 12, 
5s. each; hes Ge. ; 14, 48.; 16, 58.; CCXXXII. 1, 48.; 2, 16, 58. each; 
CCXLV. 1, 3s. ; 48.; 3, 58.; 6, 48.; 7, 8, 10, 11, 58. each; 13, 14, 15, 4s. 
each ; COxL VL “1, 8a: CCXLVII. 1, = ; 4, 88.; 5, 6, 7, 8, 58. each; 
CCLXAL. 8, 4s. ; CCXCV. 1, lls. 6d.; 2, 4s.; 5, 88.; 6, 48. 


Town Plans—10-feet scale :— 
Plymouth (Devonshire), CX XIII. 7, 13, 14, 15; CXXXIIL. 8, 11, 20, 25, 
revised, with houses stippled, 2s. 6d. each. Index is not yet published. 
Town Plans—5-feet scale :-— 
Ashton-under-Lyne and Stalybridge (Revision) V. VI. VIL, with houses 
stippled, 2s. 6d. Index is not yet published. 
(E. Stanford, Agent.) 


Sweden. Sveriges Geologiska Undersékning. 
Sveriges Geologiska Undersékning. Scale, 1 : 50,000 or 1°3 inches to a 
stat. mile. Sheets: “ Glimakra” and “Simrishamn.’’—Sveriges geolo- 
giska Undersdkning. Scale, 1 : 100,000 or 1°5 stat. miles to an inch. 
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Sheets: “ Varberg,” “ Nydala,” ‘“ Lenhofda.”—Geologisk Jordartskarta 
Ofver Hallands Lin med bidrag af linets Hushallningssillskap utgifven 
af Sve iges Geologiska Undersdkning. Tryckt pa underlag af general- 
stalens topografiska karta i skalan 1: 100,000 or 1°5 stat. miles to an 
inch.—Ayrono.uiskt Geologisk Karta 6fver Torreby i Foss socken, Bohus 
lin upprattad dr 1889 af J. Jonsson. Scale 1: 15,000 or 4:2 inches to a 
stat. mile. Sveriges geologiska Undersékning, Stockholm. Presented by 
UInstitut Royul Géologique de Suede. 


AFRICA. 


Superintendent Inspector of Schools, Natal. 
Map of the Colony of Natal, drawn in the office of the Superintendent 
luspector of Schools, 1893. Scale 1: 385,000 or 60:1 stat. miles to an 
inch. Stanford’s geographical Establishment, Loudon. 4 sheets, Price 
£1 4s. 

This is a general map of the Colony of Natal, on which all means of communication, 
counties, electoral divisions, mission stations, battle-fields, etc., are laid down. At 
the foot of the map a section is given showing the mileage and altitudes of all the 
stations on the main line of railway between Durban and Charleston. This map 
supplies a want that has been greatly felt, as no good general map of Natal, on a 
sufficiently large scale, has been previously published. 


South-West Africa. 


Joachim Graf Pfeil’s Reise im Deutsch-Englischen grenzgebiet Stidwest- 
Afrikas, 1892. Nach den Aufnahmen des Reisenden sowie mit Benutzung 
aller anderen Quellen, entworfen von Paul Langhans. Scale 1: 500,000 
or 78 stat. miles to an inch. Petermann’s Geographische Mitteilungen, 


Jalrgang 1894. Taf 1. Gotha: Justus Perthes. Presented by the 
Publisher. 


Natal. 


Pfeil. 


AMERICA. 
Facsimile Maps. 


Marcel. 
Reproductions de Cartes et de Globes relatifs a la Découverte de ’ Amérique 
} | 


du XVI° au XVITI° Sitele avec Texte Explicatif par M. Gabriel Marcel. 
Paris: Ernest Leroux, Editeur, 1893. 

This atlas contains forty photographic reproductions of maps having some relation 
to the discovery of America, and is intended as a contribution to the celebration of the 
fourth centenary of the discovery of America. The originals from which the photo- 
graphs have been taken are at the present time in one or other of the French Govern- 
ment collections, and date from the sixteenth to the eighteenth century. The series 
is a most interesting and well-chosen one, and contains the following maps: Globe 
Vert; Mappemon:le de Caneiro; Carte de Viegas; Plan de Manatiie ou Nouvelle- 
Yorek; Carte de l’Amérique Septentrionale; Mappemonde de 1502; Plan de Québec; 
Brésil Franeais, par J. de Vaux de Claye; Carte de la Guyane, par de Préfontaine; 
Plan de Vill varie ou Montréal; Embouchure du Mississippi, Amérique Septentrionale, 
Cours du Maraiion, par le P. Fritz; Rio de la Plata, par J. Ramon; Globe doré; Plan 
de Boston; Perou:; Louisiane; Cours du Tocantins; Les Découvertes de Jolliet: 
Planche de |'Atlas de Le Testu; Lac Supérieur; La Manitoumie ; Carte de Gutierrez: 
La Nouvelle-Orléans; Les grands Lacs; Les Découvertes de La Verenderye; Le lac 
Champlain ; Cours du Mississippi; Amérique méridionale 

The maps are accompanied by explanatory notes by M. Gabriel Marcel, in which 
an interesting account of each map is given, together with remarks on the discovery 
and progress of expleration in the country represented. These maps, having been 
produced by hel ogravure, are exact reproductions of the originals, except in certain 
cases where the scale on which the originals are drawn has necessitated a reduction 
being made. Where tiiis has been done it is mentioned in the letterpress, together 
with the scale of the original from which it has been reduced. Taken as a whole 
tlese maps form a most interesting series, and the atlasi a valuable addition to the 
Society’s collection. 


GENERAL. 
Historical Geography. Schrader. 
Atlas de Géographie Historique, ouvrage contenant 54 grandes Cartes 
double en couleurs, accompagnées d’un Texte Historique au dos et d’un 
gran nombre de Cartes de Detail, Figures, Diagrammes, ete. Par une 
Réunion de Professeurs et de Savants sons la direction géographique de 
F. Schrader, Directeur des travaux cartographiques de la librairie 
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Hachette et C’*. Paris: Librairie Hachette et C’° Part 4. Price 1 jr. 
50c. Presented by the Publishers. 

The following are the maps which the present issue of this atlas contains :—Italy 
at the time of the Roman Republic, the divisions of Europe under the Francs, Turkey 
and Poland at the time of the eighteenth century. As usual, with this atlas, the maps 
are accompanied by well-written historical notes, which also contain plans of battles, 
small maps, and plans of towns. 


Oceans. Schott. 


Ubersichtskarte der Reisewege von Dr. G. Schott nach den Ostasiatischen 
Gewiissern, 1891-92. Karte des Salzgehaltes an der Oberfliche des 
Siidatlantiochen Ozeans. Nach den Beobachtungen von Buchanan 
(1873-76), von Schleinitz (1874-76), Makaroff (1886), S.M.S.S. “ Moltke” 
und “ Marie” (1882-83), nach Toynbee (London, 1882) und auf grund 
eigener Messen (1891-92), entworfen und gezeichnet von Dr. Gerhard 
Schott, 1893.—Ostasiatische Gewiisser. Linien gleichen Salzgehaltes an 
der Meeresflache, von O, 5-O, 5°/00. Nach den Beobachtungen des 
* Challenger,” der “Gazelle,” der “Vega,” des “ Witjas,” anderen 
Schiffen, sowie auf grund eigener Messungen. entworfen und gezeichnet 
von Dr. Gerhard Schott, 1893. Petermann’s Geographische Mitteilungen. 
Erginzungsheft No. 109, Tafel 3. Gotha: Justus Perthes. Presented by 
the Publishers. 


The World. Johnston. 
W.and A. K. Johnsten’s Royal Atlas of Modern Geography. Edition in 
Monthly Parts. Part 28. W.and A. K. Johnston, Edinburgh and London. 

Price 48. 6d. each part. Presented by the Publishers. 
This is the concluding part of the new edition of this excellent atlas, and contains 

a map of the world on Mercator’s projection, on which ocean currents, and routes of 

steam navigation, together with the distances between the principal ports, are shown, 

as well as maps of North-West and Central Africa, and a North Pole Chart, the preface 
and list of contents: The present edition has been more than two years in course of 
publication, and the maps it contains have been thoroughly revised and brought up to 
the date at which they were published. Many important additions have also been 
made in the form of new maps, inset maps, plans, etc.; and as it now stands, both as 
regards the style in which the maps have been produced, and its general accuracy, it 
is probably the best atlas of political geography that has been published in this country. 


World. Kiepert. 
Kiepert’s grosser Hand-Atlas. Neue Lieferungs-Ausgabe in 45 Karten. 
Ausgabe in 9 Lieferungen a 5 Karten mit statistischem Material und 
Namen-Verzeichnis mit Bevélkerungsziffern zu jeder Karte. Dritte, 

im Zeichen-Institut der Verlagshandlung unter Leitung von Dr. R. 
Kiepert teils vollstindig neu bearbeitete, teils griindlich berichtigte 
Auflage. Berlin, 1893. Geographische Verlagshandlung Dietrich Reimer. 
Inhaber: Hoefer & Vohsen. Part V. Price of each part 4 marks, 
Presented by the Publishers. 

Part V. contains No. 14, Bohemia, Moravia, and Austria; No. 15, The Eastern Alps ; 

No. 16, Switzerland; No. 17, Italy; and No. 29, Greece. Each map is accompanied 

by descriptive letterpress and an index. 


The World. Vidal-Lablache. 
Atlas Vidal-Lablache, Maitre de Conférences de géographie a l’Ecole 
Normale Supérieure. Histoire et Géographie, 137 Cartes, 248 Cartons. 
Index Alphabétique de plus de 40,000 noms (L’Atlas complet paraitra en 
24 livraisons) 22° livraison. Puris: Armand Colin et C'*, Editeurs, 
Price 1 fr. 25 c. each part. 

The present issue contains maps of Madagascar, Northern and Central Africa, a 
Physical Map of America, the Western portion of the United States, Central and 
Eastern portion of the United States, and a Geological Map of North America, in 
addition to which notes are given at the foot of each map. 


N.B.—It would greatly add to the value of the collection of Photo- 
graphs which has been established in the Map Roon, if all the Fellows 
of the Society who have taken photographs during their travels, would 
forward copies of them to the Map Curator, by whom they will be 
acknowledged. Should the donor have purchased the photographs, it 
will be useful for reference if the name of the photographer and his 
address are given. 





